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that is both cohesive and ductile. Texaco Marfak 
combines these qualities to an entirely nen 


Notice hon Marfak holds together while 


} 
degree 






follon ing and fr ely lubricating the moving parts. 


"THE UNIVERSALS OF YOUR CAR work at upward of 
3,000 r. p.m. under the heaviest loads. It takes an excep- 
tional lubricant to stand up here. MARFAK follows the 
fast-moving bearings and refuses to “throw-off” no matter 
how great the speed. It saves the wear and brings quieter, 
safer operation under every load condition. 

Most grease-lubricated universal joints in automotive 
equipment contain Marfak when they leave the factory. 
Marfak protects—and retains its effective lubricating 


qualities longer than any other grease lubricant. 
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THE TEXAS COMPANY IS THE ONLY COMPANY THAT MAKES MARFAK Ww 


































1. DRIVING UNIT 


2. CROSS MEMBER 





3. DRIVEN UNIT 


Ask for Texaco Certified Lubrication with Marfak. 
There is nothing like it for grease-type universals, 
wheel-bearings, many of the modern shackles and 
other chassis parts. Try this up-to-date Texaco serv- 
ice. Enjoy the pleasure of your car’s quieter action, 
the added security and economy 
it brings. Stop at any Texaco Cer- 


tified Station for this service. 
THE TEXAS COMPANY 


Texaco Petroleum Products 
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yight lamp in every socket 







Here are simple rules that protect eyes... add to comfort 


Not more than one home in ten has adequate light for 
eading, sewing or any other task that requires close and 
prolonged use of the eyes. Eyestrain. .. and eventually 
npaired vision... result when eyes are compelled to 
vork in half-light. Make sure you and your family are 
1t handicapped by improper and insufficient light. Here 

e five simple rules you can apply immediately. 

. Reading Lamps: Use one 100-watt Edison Mazpa 
unp, or two 60’s, or three 40's, depending upon the 
mber of sockets. All bulbs should be shaded. Shades 
ould be light colored inside and open at the top. 
Ceiling Fixtures: Kitchen and laundry, 100 to 150 
itts. Living room or dining room, a total of 150 to 
O watts. 


Wall Brackets: 15 to 25 watts for decorative lighting. 


60 watts on each side of the bathroom or dressing table 
mirror. For kitchen, 40 to 60 watts. 

4. Home workshop: Ceiling units for general lighting, 150 
to 200 watts in RLM dome reflectors. For local lighting, 
100 to 150 watts 3 to 3/4 feet above bench. 

5. Buy lamp bulbs that bear the trade-mark of a reputa- 
ble manufacturer. Then you are sure of getting good 
light at low cost. 

Check the lights in your home today, noting all lamps 
that are under-size. Then get an assortment of Edison 
Mazpa Lamps from your dealer. 

WRITE FOR FREE BOOKLET, ‘‘The New Story of 
Seeing.’’ Tells many interesting and important facts 
about light and eyesight. General Electric Company, 
Dept. 166, Nela Park, Cleveland, Ohio. 


EDISON MAZDA LAMPS 
GENERAL @ ELECTRIC 


PTEMBER, 1934 


































RAYMOND J. BROWN, Editor 
AnrHur Waketinc, Home Workshop Editor 
ApEn P. 


SypNey Oxperry, Art Editor 


ARMAGNAC, Associate Editor 





VOLUME 125 NUMBER 3 
15 Cents a Copy + $1.50 a Year 
Published Monthly by 
Popular Science Publishing Co., Inc., 
381 Fourth Ave., New York 





TABLE 


Would You Mob? 


Join a 


OF CONTENTS for SEPTEMBER, 1934 








1] 


. . . . 7 . 


Prescott Lecky explains how primitive emotions make killers of peaceful men 


Safer Landings for Swift Planes . sem «a 22 
Viewing new advances in aviation’s greatest laboratory with ARTHUR GRAHAMI 

Raising Goldfish by the Million 24 
Behind the scenes with EDWIN TEALE im the world’s strangest hatchery 

Split-Second Decisions Save Motor-Cycle Speed Demons . . . 28 
Lioyp Exper takes you for an exciting dash behind death-defying riders 

Breeding Dogs for Brains . *'* , 34 
Ropert E, Martin fells how wonder animals may be produced 

Is Your Idea Worth Patenting? ; a 40 
CHESTER A, WEED r » test the value of vour inventions 

America Falls in Step to Call of Drum and Bugle . .. . . 49 


] He lure f a fascinating Liversion NOW Swe 


How Astronomers Measure 


GAYLORD JOHNSON ¢¢ 


° FEATURES AND 
DEPARTMENTS 


1934, \ 125. N 3 
Popular Science Monthly is pub 


1 monthly at 381 Fourth Av 
New York N y by the 
I i Ss e Pub hing ¢ P P . 
Teas -— « Wik” © odernizZin; our Bathroom 
os Lrecident one Nlod g Y Batk 
l’re ler hr Niche Vice 
President; F. W. Briggs. Sec'y. Our Readers Say— 
Dec. 28, 1918, at the Post Office oan ‘ . 
at New, York under the act. « Ihe Man with the Net 
et at Dayt . . . 
Ohio. Entered as second-class’ ma Hunting Germs with Microscope 
t yepartment 
Canada. 1 , U. Ss. A . oo : : 
Cor nh . by. the Popula Home Feats of Chemical Magic 
t ( 1 sir 
le: allt —_ = Handy Aids for Homemakers 
| d State and 
7 a Ay + Here’s the Answer . 2 
fy t f rf ldre f e - ° e . 5 
ks in advance ext ul Useful Hints for Radio Fans 
I 1 and ne idr TI “— —_ . 
nts of this magazine must n A Suitease Transmitter . . 
ted bt Tales That Spark Plugs Tell 
S.C me The Home Workshop 
ry } pe 4 Vill 
ee aes ot Ea ee A Homemade Photo Printer 
f applied science Popular Sci- " ie 
cane, iemaney Ghee net neererit Ideas for Car Owners 
lual 1 1 I the 


concer?! 

The use f 

Monthly article 
} is neve 


is producing t 
Popular Science 
for stock , 


Enormous Stars 


60 
62 
6+ 
65 
66 
68 
69 
89 
92 


Cover design by EDGAR F,. WITTMACK 


eping country explained by EARL CHAPIN MAY 


lls of the thrills of putting a yardstick on distant suns 


° AUTOMOBILES 
Hand 
New Oil Gets Thrilling Tests. . 14 


Reflecting Signal. . . . 17 


Radio Control for Tractor . . . 30 
Tires of Synthetic Rubber. . . 31 


Clothes Bag on Car Roof. . . 36 


Car Lock Thwarts Thieves. . . 36 


Spiked Carpet Halts Cars. . . 45 
Compact New Brake Tester . . 47 


Crashes Test New Guard Rail. . 48 
Wheels on Jacks Park Car. . . 58 


Vapor Finds Leaks in Tubes . . 59 


AVIATION 
Plane Tows Four Gliders. . . 16 
Whirling Arm Tests Air Models. 32 


@ New Tailless Pusher Plane . . 38 




















































is. 
































ILL PUTS 








\'D LIKE TO GO 
NITH YOU BUT I 
UST CAN’T...I’M 


SORRY BUT ICANT... 


















YOU'RE A POLITE 
LITTLE FIBBER,SIS 


BILL,I’M NOT! I'D 
GO OUT WITH HIM 
GLADLY IF HE 
WASN'T...CARELESS 
sees SOMETIMES... 











“B.0.4.1S THAT 
THE TROUBLE ? 
I'LL DROP HIMA 
HINT THE FIRST 
CHANCE | GET 


TWO DAYS LATER the chance came 


BILL, WANT YOUR ADVICE. 
YOU KNOW I'M CRAZY ABOUT 
YOUR SISTER. WHY DOESN'T 

SHE LIKE ME BETTER ? 


SHE WOULD, OLD 
CHAP, IF YOU'D JUST 
BE A LITTLE MORE 
CAREFUL ABOUT 
ONE THING....°B.0% 

















GLAD | TOOK BILL'S 
TIP AND GOT LIFEBUOY, 

WHAT LATHER ! AND 
DO | FEEL C-L-E-A-N ! 





) | ype 
| | NO B.O. NOW ¢o spoil romance / 


HOW'D YOU LIKE HIM 
FOR A BROTHER, BILL? 
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ANYBODY EVER SAY YOU HAVE (Epa 
ae, A NICE COMPLEXION. SIS ? 


IFEBUOY lather is super-mild yet super-cleansing. It gently 
washes away pore-clogging impurities that dull the skin 
— helps your complexion regain clearness, freshness youth! 


Cooler weather no protection 


Hot days or cool, we perspire at least a guart of odor-causing 
waste daily. Play safe with “B.O.” (ody odor) — bathe often 
with Lifebuoy. Its lather is 
rich and abundant in hot, 
cold, hard or soft water 
alike. This searching, purify- 
ing lather deodorizes pores 
—stops “B.O.” Lifebuoy’s 
own clean, pleasant scent 
vanishes as you rinse. 
Approved by 
Good Housekeeping Bureau 


Se 





NOT TILL! BEGAN ee 
LIFEBUOY REGULARLY 








CODE 






































GREAT BIG SMILE 























HOW COME? WE'VE BOTH 
JUST FINISHED SHAVING, 
YET MY FACE FEELS 
AS SORE AS A BOIL 
AND AS ROUGH AS 
SANDPAPER. AND 

YOU'RE ALL SMILES 



































GET WISE, OLD MAN! USE 
LIFEBUOY SHAVING CREAM. 
IT GIVES CLEAN, SMOOTH SHAVES 
WITHOUT SCRAPE BURN OR 
AFTER- IRRITATION 
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OR clean, easy, lasting shaves there’s 

nothing like the 52% “moister” lather 
of Lifebuoy Shaving Cream. Soaks tough 
beards soft—soothes the most tender skin. 
Try it. WriteLever Bros. Co., Dept. A-149, 
Cambridge, Mass., for a free 12-day tube. 
(This offer good in U. S. and Canada only.) 
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120 To 150 sHaveS 
— IN THE BIG FULL SIZED TUBE 

























PTEMBER, 1934 




























































Sirens Warn of Air Raid . 48 
Pistol-Grip Air Camera . 58 
ENGINEERING 
No Form for Concrete Piles . 32 
Rods Show Metals’ “Stretch” . 38 
Horses Move 1,200-Ton Bridge . 39 
Flexible Joints for Concrete . 56 
Diving Bell for Gold Hunters . 59 
MODELS 
Ship Model Uses Human Hair . 33 
Model Road for Lighting Tests . 56 
Largest American Flying Boat . 73 
Famous Old Liner St. Louis . 76 
Building Model Locomotives . 81 
NEW PROCESSES AND 
INVENTIONS 
Wrist-Watch Refrigerator . 16 
Handle Holds Glass Panes . 16 
Talking Beacon Guides Small Craft 17 
Pocket Lock for Travelers . 18 
Electric Stamp Marks with Heat 30 
Pilotless Speedboat Trains Gunners 31 
Collapsible Sawhorse . 31 
Compact Soldering Iron . 31 
Twisted Nail Pierces Concrete . 32 
Float Measures Liquid Level . 32 
Elevator Works without Cables 37 
Camera Kit for Microscope 38 
Leg Shackle Foils Escape . 39 
New Micro-Manipulator . 39 
Tubes Steer Rudderless Ship . 45 
Tester Detects Fake Coins . 16 
Ticket Chopper Ends Graft . $7 
New Glow Lamp Invented . 18 
Electricity Runs Motor Cycle . 48 
Fire Sprinkler Uses Gas . 48 
Device Hooks Sunken Logs 56 
Dry-Fuel Cigarette Lighter 56 
Remote Control Cash Drawer . 56 














































S 


» 








Coil-Spring Book Binding 


Roaster Cooks over Open Fire 


59 


UNUSUAL FACTS AND 


IDEAS 

World's Largest Drafting Board 
American Flag from Germs . 
New Lightning Studies . 
Sculpture in Street Signs 

Use Poles to Leap Ditches . 
Penguins Parade on Odd Ramp 
New Way to Build Floors . 
Marvels of Food Factories . 
Six Kinds of Transportation 
Children Run Merry-Go-Round 
Builds His Own Telescope . 
Monster “Hand” of Whale . 
Wage War on Barnacles 
Colored Lights Wake Seeds . 
suilds Own Flivver Submarine 
Skeletons Pose for Artists 


“Million Dollars” in One Coin 


Camera Records Sign Language . 


Tames Birds with: Dummies 
Doctors Use Cellophane Masks 
Home Hung on a Wall 

Radio Beam Guides Racers . 
Lights Tell of War on Pest . 


Boat Racers Spear Balloons . 


Diving Helmets Teach Swimming . 


Black Light Reveals Murals . 
Novel Uses for Coat Hangers . 
Map Library Is Planned . 

Soy Makes Pets of Lions . 
Bathers Coast down Dunes . 
Pen Traces Land Contour 


Restoring Old Battle Flags . 


. 16 


20 | 


46 
46 | 


46 


59 @ 





CRAFTWORK 


Cover for Cigarette Tin. . . . 78 
Plating Metal on Wood. 82 
Bud Vases from Lead Pipe . 83 
Novelties from Felt Hats . 84 
Swordfish Paper Knife . 105 


IDEAS FOR THE HANDY 
MAN 


Motorboat Cabins . 69 
Replica of Old Well . 72 


Proofs Pulled with Photo Roller . 72 


Laying Out a Workshop. . . 74 
Support for Long Rods . 


Pipe Rack Bent from Wire. . . 74 


Making a Tripod Tilt-Top . 75 
Old Bill Says— . 75 
Protecting Your Microscope. . 75 


Kneeling Pads from Inner Tube . 78 


Guild Prize Contest. . . . . 79 
Rapid Spinach Cleaner . 80 
Frames for Display Cards . 80 
Insulating Hot Water Tank . 80 
Hose Reel Made from Junk . 84 
Holding Small Drills . 84 
Clips for Smoking Stand . 84 
Three-in-One Nest of Tables . 85 
Speedy Racing Schooner . 86 
Our Construction Kits . 88 
Unicycle for Trick Riding 94 
Preventing Skin on Paint 94 
Decorative Curtain Holdbacks . 95 
Home Workshop Blueprints . . 100 
Tire Tape for Binding . . 103 
Reducing Motorboat Speed . . 104 
Remote Heater Control . 104 


In This Issue— Hundreds of Fascinating Articles Tell the 
Latest News of Laboratory Discoveries, Scientific 


Triumphs, and Amazing New Inventions 





































A DISTINCTIVE 


AMERICAN BUSINESS 


The Bell 
Telephone System 
is operated in the 


interest of the public 


(HE Bell System is a widely owned organization are 675,000 people who own the stock of the parent 
operating a public service under federal and state company—American Telephone and Telegraph. They 
regulation. are the owners of its nation-wide property. They are 
Its threefold purpose is to give the public the best your neighbors. They live in every state of the Union 
telephone service at the lowest possible cost, give and their average holding is twenty-seven shares. No 
eady work at fair wages to its hundreds of thousands individual or organization owns as much as one per 
' employees and pay a reasonable return to the men cent of the stock. 
nd women who have invested in it. In the truest sense, the Bell System is a business 
The constant endeavor of the management is to democracy—born in America, brought to its present 
‘al equitably and honorably with each of these stature by American enterprise, financed and operated 
oups. There is no reason to do otherwise. There by and for the people of America. 








BELL TELEPHONE SYSTEM 
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Re a 0 SELF- 
SHIFTER 
AS VITAL AS SELF-STARTER; 


A SAFER, SIMPLER, MEANS 
OF DRIVING 





@ The lure of many strange devices has 
been held out to automobile buyers in the 
last few years. Gadget after gadget has taken 
its place in the parade of expedients. 


It is therefore understandable why some 
buyers have been confused—have found it 
difficult to distinguish between a gadget and 
a genuine improvement, 


Yet there is a simple way of telling. 


r'ry any device you have in mind and see 
how much actual difference it makes in the 
operation of a car. 


Then take the wheel of the Self-Shifting 
Reo. HERE is something FUNDAMENTAL! 
No gearshift lever — gearshifting automatic 
-innumerable clutch operations saved — 
driving made 3313" easier and SAFER! 


No—there is no comparison between the 
REO SELF-SHIFTER and ANY of these 
other devices—as you can tell instantly when 
you make the test! F 


Standard Reo passenger car prices are now as low as $795 
at factory, plus tax. 


R WRITE today for copy of our interesting booklet, 
PROOP, containing enthusiastic comments of Reo 
owners. Also detailed ¢ xplan ation of Self-Shifter 
operation, 


MOTOR CAR CO. 
LANSING, MICH. 
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eModernize 


Asbestos sheet tiling 
is easily applied by 
any home owner with 
the simplest of tools 


your Bathroom 


By R. M. Bolen 


Secretary, Popular Science Institute 


OVEL materials now make it 
a simple matter to modernize 
an old-style bathroom. Drab 
plaster walls can be covered 
with a new, easily applied tile, and dust- 
catching wood floors can be hidden under 
a bright covering of linoleum or rubber. 

When glazed clay tile was the only 
long-wearing material available for bath- 
room walls, few amateurs attempted the 
work. Real tile was both expensive and 
difficult to apply. Now, however, various 
forms of imitation tiling have entered 
the remodeling picture and modern meth- 
ods of construction have brought the job 
entirely within the scope of any one who 
can handle simple tools. 

From the standpoint of low cost and 
ease of construction, a new composition 
asbestos sheet tiling is perhaps best suited 
to the needs of the home owner who de- 
sires to do the work himself. Manufac- 
tured in large sheets, it can be cut to 
shape with an ordinary handsaw and fas- 
tened to the old walls with nails. 

Asbestos tiling of this type is both 
sturdy and easily cleaned. Under normal 
conditions of heat and moisture, it has 
been found to compare favorably with 
clay tile. This fact, coupled with the sim- 
ple manner in which it is applied, makes 
it entirely practical for the amateur to 
build a stall shower simply by partitioning 
off a corner of a large bathroom, providing 
it with a waterproof floor and drain, and 
finishing the walls with panels of tile. 

As to the of applying asbestos 
tiling to bathroom walls either ceiling- 
high or as a wainscoting, the materials 
can be bought for approximately fifty 
cents a square foot, while the labor, if an 
contractor does the work, will 


cost 


outside 














This modernized bathroom has asbestos til 


wainscoting and 


run about twenty cents a 
When figured on the basis of $1.50 


upkeep as well as the initial cost will 
lower for asbestos tile since the surf 
will neither crack, chip, nor drop out 

A recently developed porcelain en 


eled steel tile also lends itself well to 1 


modeling work. Made in colorful w 


resembling clay tiles, this type of 


is floored with rubber ti 


WW 


square foot 
per 
square foot for real clay tile laid in plac 
this represents quite a saving. In fact, t 


finish is fastened in place with stro! 


metal clips. Each tile is placed separat 
by snapping it onto a special clip bo 
nailed to the wall surface or studding. 


complete the tiled effect, a bond of res 
lar cement is forced into the space | 


tween adjacent units. This type of til 
is particularly sturdy and easy to cl 


yet it costs thirty per cent less than | 
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clay tile which must be cemented in place. 
hen remodeling a bathroom, the floors 
as well as the walls should come in for 
special consideration. Wood floors are 
neither sanitary nor good looking. Besides, 
can be concealed with a covering of 
wearing linoleum or rubber tile. Both 
are inexpensive and have the advantage 
of being easily cleaned. 
linoleum floor, imitating either tile 
or marble, can be laid for about two 
rs a square yard. Rubber tile, on the 
other hand, will cost just about twice as 
1 for the same area. 
though linoleum is often laid by 
ly tacking it under narrow brass 
ing strips, a better looking job will 
t if it is cemented in place and sup- 
with a base of linoleum felt. The 
should be cemented to the floor and 
linoleum in turn cemented to the 
felt. The cement used should be of the 
rproof variety sold for the purpose. 


RUBBER floor, although more ex- 
pensive and harder to lay, will be 
well worth the additional cost and labor. 
It will wear longer than most floor cover- 
ings and has the added advantage of being 
1 soft and warm. 
\vailable in a variety of colors and tex- 
es, It is sold in large sheets as well as 
four, eight, and twelve-inch squares. 
By combining the two, a two-color dia- 
nd pattern edged with a solid color 
rder can be obtained. The presence of 
border will offer a means of adjusting 
combined size of the tiles used to the 
il area of the floor to be covered. 
Like linoleum, rubber tiling also re- 
quires a base of felt. This should be laid 
st and every precaution taken to make 
smooth. If portions tend to bulge, they 
1 be held in place with small tacks to 
nforce the cement. The second step is 
lay the border and finally the individual 
Since each tile is laid separately, 
cement should be applied to the back 
of the rubber and the tile slid into 
e. Finally, the floor should be rolled 
with a rolling pin and allowed to set. 
With the present low prices of porce- 
n wall and ceiling lighting fixtures, no 
home owner can afford to miss the op- 
rtunity to modernize his bathroom 
ting equipment. Wall brackets having 
g outlets as well as shaded lamp sock- 
ets can be obtained for less than a dollar 
ile white globe ceiling units can be 
bought for a bit more. 




















b %' BOARD 
new tile of porcelain-enameled steel is put 
with wire clips, as shown in this diagram 
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Lee Tracy. 


E’RE not fooling, Mr. Tracy. 

\ The Kentucky Burley in 
Union Leader hasn’t been aged 
174 years... but there are 174 
years of experience back of it. 
You see, the Lorillard folks have 
been selecting, curing and 
blending tobaccos since 1760. 


UNION 









Mellowed 174 years? 


Wo footin 3 ar 





.. noted Paramount movie star 


They’ve learned what it takes to 
produce a truly fine pipe blend. 
That explains why Union Leader 
is so mild and smooth and ap- 
pealing to your taste. And why 
you get such a generous tin for 
only 10¢. (In cigarettes, too... 
it’s delightful!) 


© P. Lorillard Co., Inc. 
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See Data on the Experiment 
of the Kilkenny Cats 


Here is a problem that has been bothering 
me for a long time. Although it is evident that 
this could not actually happen, it is a type of 
problem which, from a scientific standpoint, 
can be considered to 
have a definite result. 
Three snakes, equal in 
every respect, take 
hold of one another’s 
tails with theirmouths, 
forming a circle. At 
the same time and rate f 
each begins toswallow i 
the snake in front of 4 
ii, starting with the X 
tail. Imagining that the + 
snakes continued to 
live, what would be- 
come of them? Would they disappear com- 
pletely ? If one digested another, what would 
become of the remains? Under the principle 
of conservation of matter something must be 
left at the end. What this is I leave to the 
readers of Poputar ScleENCE MONTHLY.— 
D.L., New Rochelle, N. Y 


HEY!’ WHO 
STARTED THIS ? 


Microscope Reveals Model 
for Polka Dot Necktie 


WHILE looking through my microscope just 
a few minutes ago I was profoundly puzzled 
by the sudden appearance of a strange animal, 
plant, or what-have-you, which I had never 
seen or heard of before. It appeared to be ab- 
solutely transparent except for twelve bluish- 
green dots which seemed to be held together 
by invisible protoplasm. It seemed to be roll- 
ing along in the water and always the twelve 
dots appeared to stay in the same relative 
place. At one time I saw three of these things 
in the field of the microscope. The water I was 
looking at came from an indoor aquarium to 
the sides of which some alge had become at- 
tached; I scraped off some of these alge and 
was looking at them when I found the strange 
organisms. They may have been colonies of 
germs or they may have been some strange 
new animals. If some better-informed reader 
can set me right on this matter I shall be 
grateful E.A.T.,Jr., Charlotte, N. C. 


The Kid-Brother Menace 
Gets Tardy Recognition 
EVERYTHING that M.P., Brooklyn, N. Y.. 


said in a recent issue, about your publishing 
articles on X-ray ma 
chines and induction 
coil apparatus, goes 
for me, too. Not only 
that, but we want in 
structions for an elec ~ 
tric-eve apparatus that 
will protect the house 
from thieves and per 
sonal belongings from 
vounger brothers. The ‘ 
radio department has F 
aroused my interest in 
that field and I'd like 
a hook-up for a good automobile radio. Tell 
G. P. K., Cleveland Heights, Ohio, that he’s 
nerts with his magic ring trick—W. B. S., 
Richmond, Va 


HI, PAL! 



















































































A Philatelist Makes 
the Retort Courteous 


Just a word to F. H. S., of Bangor, Me. 
I believe his idea about stamps not being a 
science is all wrong, and I base my conten- 
tion on this point: If a person did not have 
any idea about science, I would not advise 
him to save stamps because he could not tell 
a fake stamp from a genuine one. With all the 
stamps that are being issued today, it is hard 
enough for the expert stamp collector with all 
his chemicals to tell a true stamp from a bogus 
one without making a hit-or-miss matter of 
it. I hope you will publish this letter so that 
F. H. S. will know just what a stamp collec- 
tor thinks of him and his statement.—G. D., 
Jamaica, N. Y. 


Where Do We Get the 
Extra Square Inch? 


I am submitting a problem my father gave 
me years ago. He was a millwright and fond 
of problems of this kind, but he never man- 
aged to solve this one. I have tried it on math- 
ematicians and college professors, and none. of 
them has given me a satisfactory answer. How 
about some of the Einsteins of Our Readers 
Say? Cardboard can be used in making the 
pattern, and to insure accuracy all measure- 
ments should be made 





carefully. Mark off a A oe 
square exactly eight by 3 Ty\ 
eight inches, as in Fig. ' \ 

aba . : . | \ a 
1 Make the four | ~~ 
three - inch measure- 3] 
ments, mark off as in- | ee ; 
dicated by heavy lines, . 8 > 
and cut out with a * Diao 
sharp razor blade. The | —_ 7 
pieces can be placed | 2 5"| 
together in an oblong, 

EEE 


asin Fig. 2. The square, 
of course, had an area 
of sixty-four square inches, while the oblong 
measures five by thirteen inches and there- 
fore has an area of sixty-five square inches. 
The question is, where do we get the addi- 
tional square inch of area without adding any 
material ? Some say it is due to the space be- 
tween the lines, but I do not think so. I have 
had the pattern cut out very accurately in 
thick sheet brass by a machinist, with allow- 
ance made for the thickness of the lines, and 
there is still the same difference in area be- 
tween the two figures. How do you account 
for this?—C. C. B., Los Angeles, Calif. 


Well, L.M.G., Here’s Your 


Nocturnal Rainbow! 


Tue letter of L. M. G., of Lewistown, Pa., 
with reference to rainbows at night, reminds 
me of an experience I had recently. I was 
spending the Easter holidays at Woy Woy, on 
the Hawkesbury River about forty-eight miles 
north of Sydney, Australia. On my way to a 
dance at night, I was surprised to see a rain- 
bow in the clouds. This was at 7:45 p.m. and 
it was quite dark. The rainbow was in the 
west, while the full moon was rising in the 
east. The rainbow was not of various colors, 


but all a pale blue and was reflected perfe 
in the waters of the river. I know of a 
six other people who saw the same phen . 
non that night—G. S., Sydney, Australi 


Under This System We'd Get 
Our Mail by Degrees 


IN A recent issue of PopuLar Scu 
MonTHLY you have a scheme for addres 
mail with reference to 
imaginary lines criss- 
crossing the country. 
Wonderful! But why 
not use the lines we al- 
ready have—the par- 
allels of latitude and 
meridians oflongitude ? 
Then our postmasters 
and carriers would only 
have to study astron- 
omy and some navi- 
gation rules so that 
they could “shoot the 
sun” and figure out the desired locations. — 
O. L. F., Columbus, Ohio. 


NO SUN NO Ma) 





Another Humiliation for 
the Father of Waters 


AN IDEA to prevent the annual floods t! 
are so destructive and costly to our count: 
Near the mouth of the Mississippi, giant wat 
wheels could be constructed, stretching 
of the way across the stream. As the wate! 
rises the wheels are set in motion and ac 
erate the flow of the current enough to keep 
the river and its tributaries from overflowing 
their banks. In time of drought the wheels 
could be turned in the opposite direction tu 
slow the current.—F, W. B., Chicago, IIl. 


This Should at Least Make 
Jury Duty More Popular 


I HAVE an idea that concerns motion pic- 
tures and law, and may be worth something 
When an attorney sums up his case for trial, 
his object is to present it in such a 
that the court and jury can see a picture of 
what he is talking about, a life picture of 
what really happened. Now, wouldn't it be 
much easier, more convincing, and more e) 
pressive, if he could put his case before the 
court and jury in the form of real, live char 
acters—a motion picture right there in the 
courtroom? He could explain his vital points 
afterwards, or with the 
talkies he could have 
a commentary right in 
the picture. Every at- 
torney could have a 
scenario writer on his 
staff, if he is unable to 
write his own scena- 
rio, and actors and 
actresses at his call 
whenever a big case 
breaks. With the di- 
rector and _ scenario 
writer he could char- 
acterize his case and produce the events un 
discussion as he thinks they occurred. I 1 


NOT GUILTY ! 
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e that it would be hard for an idea of this 
kind to work smoothly at the beginning, but 
eventually it could be made into a big thing. 
It means more work all around, too. Not long 
aco L heard an attorney addressing a jury 
sav, “I wish to heaven I could show you with 
motion pictures what I am trying to impress 
upon you!”—L. C. M., Salt Lake City, Utah 


ider Says Sea Serpent 
Is Just an Elasmosaur 


> 


stupy of the bones and museum recon- 
structions of the elasmosaur, a species belong- 
to the latest age of 
should clear 


ré ies, 


+ la candnedionces: alt ain ELASMOSAUR, ? 
ie mystery of the THATS ME! pie 
serpents’ seen 1n ——~ oom 

parts of the “ol 


d. In your May —— 
you published a 
tograph of the 
ture cast up on the 

of France, and 

ugh this specimen 
somewhat dam- 
there is no doubt 

it was an elasmo- 
These reptiles were once very numerous 
Jorth America and their remains have been 

d in all parts of the world. Their heads 

e poised on necks from ten to twenty feet 
which would make them appear very 

h like serpents when swimming. For legs 
had paddles which enabled them to 

n rapidly through water or make progress 
land. They did not chew their food but 
lowed it whole, “gizzard stones” found 
their remains indicating that their diges- 
organs were like those of birds. The de- 
scriptions of the Loch Ness “serpent” and 
e seen in Canada, with their “sheeplike 

ds attached to long necks and barrel-like 
ies,” agree with the elasmosaur and with 
ther creature in ancient or modern times. 

The actual finding of the body of one on the 
French coast proves for a certainty that some 
these creatures still exist in the modern 


ld—J. B., Toronto, Canada. 





Volunteer Fireman Wants To 
odernize the Bucket Brigade 


= 
ay 


t some time in the future I should like to 
some articles on fire apparatus for small 
ns. Such equipment must be cheap, as the 
‘age small town hasn’t much money to 
id and nearly everything must be done by 
inteers, both the actual work and the 
ng of the money. After a fire in our town 
pulation 100, fifteen miles from Minne- 
is), a few of us got together and raised 
ttle money through the business men and 
e who wished to donate. We got 300 feet 
;-inch garden hose, two dozen ordinary 
‘r pails, and four ladders. When there was 
re this equipment was loaded on a truck. 
Later we bought an old Model T car, re- 
moved the body, and attached another frame 
nake a trailer. This winter we bought a 
inch rotary pump, slow speed, and hooked 

» directly to the Model T engine. We have 
34-inch outlets and can throw a fair 

unt of water (if we have the water to 
w). At any rate, 
etter than the old ’ 

of fighting fires WATER t 
bucketlines. How- . *< 

e' we had a hard | 
t finding out the 
er pump to put \ 





> 
ot know whether Al hj 


io 
ave the right one. Wm 

\n article on the va- 

rious kinds of pumps, oo LZ 
what they will ae , 7 =p 
ld be of help to 
nd, I believe, to others of your readers in 
ler towns who have the same problem. 


R. S., Hamel, Minn. 


/ } 


nd even now we ih 
ey 
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An Armistice Is Declared 
in the Battle of the Bees 


I wAve taken my own advice, “Do a little 
intensive studying,” as flung back in my teeth 
by C. H. P., Canaan, Conn., and find to my 
dismay and horror that he has me overbar- 
reled when he says that worker bees are fe- 
males whose generative organs are undevel- 
oped. He’s right there, but I find that I have 
a perfect right to call a worker bee a “neuter” 
if I feel like it. The Encyclopedia Americana, 
published in 1931, says of workers that 
“though also known as neuters they are, in 
fact, females whose generative organs have 
atrophied.” A fellow citizen of C. H. P’s in 
Connecticut, namely, Charles Henshaw Ward 
of New Haven, says in his “Evolution for 
John Doe” that “the big males have no 
stings, but they are found on the neuters, 
which are undeveloped females.” This book 
was published in 1925. Also, Webster's Inter- 
national Dictionary, 1930 edition, gives thi 
definition of the word “neuter”: ‘An im- 
perfectly developed female of certain social 
insects, such as ants and bees. A worker,” 
These books certainly weren’t written a hun- 
dred years ago, and they haven’t discarded 
the word “neuter”, as C. H. P. seems to think. 
This gives us both a chance to leave the field 
of battle with a few bleeding but not mortal 
wounds, so I think it’s time we ended this 
controversy and turned the space we’ve been 
hogging in Our Readers Say over to some 
other guy who hopes to break into print.— 
E. C. B., Sioux City, Iowa. 


A Word of Warning 
for Careless Chemists 


I was much surprised that E. G., Grand 
Rapids, Mich., couldn't find out why alcohol 
burns when dropped on chromic acid. The 
so-called chromic acid he used was undoubt- 
edly chromium trioxide (Cr O;) and not the 


true chromic acid, 

which is very unsta- (HOORAY, !T ‘a 
ble and has the for- ~~.) .WORKS! 
mula He Cr Os. Chro- = 





mium trioxide is a “fe eH) 
very powerful oxidiz- _ 
ing agent and alcohol 
dropped on it is oxi- 


dized or burned. Oxi- (s a" 2 
dation and reduction Hh, 
take place when Cr O, Pee 

reacts with sugar, ox- INE 


alic acid, paper, cork, 

sulphur dioxide, stannous chloride, arsenous 
oxide, ferrous salts, etc. There is no mystery 
about the reaction E. G. observed but if all 
the amateur chemists follow his example many 
new and surprising things may be discovered, 
including the fact that the hospital quota will 
go up. I am also an amateur chemist but I 
have learned to be careful in making com- 
pounds that are unstable, explosive, or vio- 
lently active. However, if you must mix 
things that don’t go safely together, just to see 
what will happen, use small quantities and 
you will only blow off a few fingers instead 
of wrecking the whole neighborhood.—E. W. 
K., Cleveland, Ohio. 


No Problem Can Get 
This Math Shark’s Goat 


F. G. C., Myrtle Point, Ore., presented an 
interesting problem concerning two goats, as 
follows: “A circular inclosure, having a diam- 
eter of forty feet, has a straight fence tangent 
to it. At the point of tangency, two goats are 
tethered on opposite sides of the point of 
tangency. One goat has a rope fifty-four feet 
long. How long must the rope of the other 
goat be, so that their combined grazing area 
measures 3,112.2 square feet?” I shall not at- 
tempt to explain my theory of the solution 
to the general reader, as it involves dealing 
with calculus, but the mathematicians of the 
page will be interested in a brief outline of the 


various steps. First, the grazing area on the 
left side is found by determining the angle 
(in radians) that the radius of the circle 
makes in touching the point of tangency and 
the end of the rope. The area of the field on 
the left is found to be 1,312.5 square feet, and 
by subtracting this from the total grazing 
area of 3,112.2 square feet, we find that the 
area of the grazing field on the right is 1,799.7 
square feet. Reversing our former process, 
we find the angle formed by the radius on 
this side and finally the length of the rope, 
which is sixty feet. Because of an error of 
five-place logarithms, this value may not be 
exact, but I would say that the error does 
not exceed a fraction of one per cent of sixty 
feet.—C. E. F., Tacoma, Wash. 


Upside-Down Photography Gets 
Pictures Going and Coming 


TAKING pictures with an eight-millimeter 
movie camera from the observation platform 
of a train, I got tired of 
seeing the scene running 
away from me on the 
screen. Since I could not 
get up on the cowcatch- 
er of the locomotive, I 
took the pictures up- 
side down from the ob- 
servation platform at 
the rear. Due to the 
fact that there is only 
one sprocket track on 
the eight-millimeter pro- 
jection film, it has to 
be turned end for end so as to keep the 
sprocket track on the same side, while the 
face of the film is reversed toward the pro- 
jector.—A. L., Seattle, Wash. 


This Marks the Beginning of 
a Shortage of Cats 





I HAVE read with great interest your arti- 
cles on surgery and enjoyed them a lot. It 
seems to me that many of us would like to 
try our hand at this branch of science. Why 
not have an amateur dissection department ? 
This is a great branch of science and truly 
deserving of some consideration by the mag- 
azine editors—M. G., New York City. 


By This Time, Everybody 
Has Got Their Number 


AN ARTICLE debunking the “science” of nu- 
merology as practiced by radio and news- 
paper quacks would save many potential 
suckers a lot of hard-earned money, don’t you 


think ?>—A. V., New York City. 


Let’s Give Puss a Latchkey 
and Be Done with It 


I was interested in the article by H. S., 
New Rochelle, N. Y., in the July Popvutar 
SCIENCE MONTHLY, about pets being able to 
get into their homes when they wish. He may 
be interested to know that some one else 
thought as he does. For several years we have 
had a connection between our doorbell and 
the window sill so that 
whenourtwocatsstand 
on a stool beneath the 
window and place their 
front paws on the sill, 
the bell will ring. One 
cat always stands on 
the stool, but the oth- 
er will reach over 


from a seat at the 
side of the window. 
Neither will ring if 





there is already some- 
body at the window to 
see them. The fun it gives us and our friends 
is more than you can imagine, and the cats 
certainly get service, day or night.—M. C. 
W., Springfield, Mo. 
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T THE University of Iowa, a stu- 
dent recently burst into a psy- 
chology classroom. Dramatical- 
ly he gave details of a local kid- 
ng and cold-blooded murder. The 
inal had been caught, had confessed, 
a mob was forming near the county 
to lynch him. How many would go 
¢ and help the lynchers? 
the height of the excitement, 200 
ents answered the following questions: 
H many would participate with the 
! How many would go along as spec- 
rs? How many would stay away? 
this spectacular manner, Prof. Nor- 
C. Meier and two associates staged a 
is part of extensive researches now 
‘ conducted in mob psychology. The 
nt who brought the news acted the 
so realistically that virtually the en- 
lass was deceived. The results of the 
riment give an illuminating picture of 
the average citizen is likely to do if 
ids himself near a forming mob. 
guilt is certain, according to the tests, 
six out of 200 people will take an ac- 
part. Sixty will go along as specta- 
Approximately eighty will remain 
Thus, out of a group of 200 peo- 
of better than ordinary education, 
than 120 will rush out to join or 
h the mob. 
hat characteristics will these 120 have 
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in common? Why will they act 
do? Would YOU join a mob? 

Such questions, in view of recent out- 
breaks of mob violence, are occupying the 
attention of psychologists. Last year 
twenty-eight human beings were victims 
of mob murder in the United States. This 
is the peak figure for seven years. More 
than 5,000 people, many of them later 
proved innocent, have been lynched in 
the fifty-two years since 1882, nearly 500 
of them since the World War. 


as they 
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One of the important things psycholo- 
gists have discovered is that you can’t 
measure susceptibility to the mob spirit in 
terms of education or intelligence alone 
In highly cultured communities as well 
as in backward ones, mass violence may 
make its appearance. An example of the 
kind occurred in a town in Texas. 

With two colleges, twenty-seven 
churches, and twelve city parks, this com- 
munity is known as “the Athens of Tex- 
as.” Yet, a few years ago, its citizens for 
fourteen hours were raging savages who 
battled Texas Rangers and National 
Guardsmen and finally burned a man alive! 

Three times, the mob charged the court- 
house where a negro prisoner, George 
Hughes, had been placed in the steel 
vault of the District Clerk’s office for 
safekeeping. Then a woman hurled a rock 
through a window. Two seventeen-year- 
old boys poured a five-gallon can of gaso- 


11 









Below, a scene of vi- 
olence that occurred 
recently when police 
dispersed strike pick- 
ets. It is incidents 
of this kind that can 
inflame solid citizens 
through the influence 
of mob suggestion and 
lead to acts of which 
no individual, work- 
ing by himself could 
conceivably be guilty 






line through the opening and a man tossed 
in a lighted match. In five minutes, the 
building was a mass of roaring flames. 
Howling outside, the mob cut the fire hose 
as fast as it was attached to the hydrants 
and the prisoner was burned alive in the 
vault in which he sought protection. 
Nor was that all. Hardly had the em- 
bers begun to cool when men with acety- 
lene torches and dynamite cut and blasted 
their way into the vault to obtain the body 
of their victim. Placing it on a truck, 
00 men, women, and children paraded 
through the streets for nearly an hour. 
Still not content, they finally hanged the 
body from a limb piled broken boxes and 
boards beneath, soaked them in kerosense, 
nd applied a match 
Texans,” said the Houston Post, edi- 
torially, “will share the astonishment of 
the outside world at this exhibition of law 
It defies apology—almost defies 
explanation.” Yet the evidence shows that 
this barbarous spectacle might happen in 
ilmost any community 
What is the explanation? The answer 
goes back hundreds of thousands of vears. 
back to the days of primitive men and 
the belief in creatures that were not 


lessness 















human—demons, witches, and 
devils of fiendish power. 

Virtually every case of mob 
violence grows out of the same 
thing: a crime so revolting to 
the moral sensibilities of a large 
number of people that it stamps 
the criminal as devoid of human 
feeling and makes him appear 
a fiend or devil. 

In the Texas case, the prison- 
er had confessed to attacking an 
elderly woman. In other in- 
stances, mob murders grew out 
of such depraved crimes as burn- 
ing a whole family alive, beat- 
ing out the brains of a defense- 
less old man, murdering a nine- 
year-old child who offered the 
killer all the money she had, a nickel, if 
he would not harm her. Contrary to gen- 
eral opinion, only sixteen percent, less 
than one out of five, of those lynched have 
been accused of crimes relating to sex. 

The subconscious feeling that it is deal- 
ing with something beyond the pale of hu- 
manity, with a devil in the form of a man, 
accounts for the excesses of the mob. 
There is no feeling of guilt, no remorse at 
killing a human being. Members of the 
mob see themselves not as fiends and sav- 
iges but as heroes ridding the world of 
something that has no right to live. The 
psychological heritage of countless gener- 
ations demands the destruction of devils. 

The curious, almost unbelievable, truth 
is: a mob murder is a moral crusade. 

A few months ago, when Californians 
lynched the kidnapers of Brooke Hart, the 
papers reported a significant incident. 
\fter battering down the jail doors with 
huge iron pipes, and before they dragged 
the two prisoners from their cells to be 
stripped and hanged, members of the mob 
knelt in silent prayer. 

This paradox would be inexplicable but 
for an understanding of the moral main- 
spring that actuates the crowd in its ex- 


In the picture above, the fury of the mob in action can be clearly seen. It was taken 
during an attack upon the jail at San Jose, Calif., and illustrates mob psychology 
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cess of violence. It must be appreciated 
if we are to understand how normal peo- 
ple lose themselves in the savage cruelty g 
of a mob. 
In time of war, a similar attitude 
vails. Moral scruples against killing fel- 
low men are stilled by the feeling that the 
enemy is a devil capable of any atrocit 
You remember during the World W 
stories of how Germans were cutting ofl g 
the hands of Belgian babies and boiling 
up the bodies of slain soldiers to obtai! 
for soap making? Such falsehoods stirr: 
up ingrained feelings descending from an 
age of demonology, feelings that devils 
must be destroyed. So in a mob. The 
crimes of which the victim is accused are 
repeated over and over. The consequenct 
is that all emotions of compassion disap- 
pear and no extreme of punishment seems 
too great. 
In one case where a man was burned 
alive, leaders of the mob were preparing 
to hang him when a member on the out- 
skirts of the crowd began reciting in 
high-pitched voice the awful details of the 
crime of which he was accused: Repeated 
over and over again, they had a hypnoti 
effect upon the crowd, driving it into 4 g 
frenzy. Chaining the prisoner to a stump, it 
poured gasoline over a pile of faggots and 
turned him into a writhing human torc! 
As soon as the embers were cool, m 
bers rushed in like madmen, hacking 
stump and breaking up the chain to obt 
treasured souvenirs of the fiendish act 
Only the ancient belief in devils and 
feeling that a devil cannot be tolerated 
must be brutally removed from the ¢ 
can explain such an act. This and 
moral mainspring behind mass viol 
give an insight into the action of mol 
the mass. But what about the individ 
Why does he act as he does? Why <oes 
he do things in the mob he never cou! 
conceivably do alone? 
Everyone’s suggestibility mounts w! 
he enters a crowd. A recent battery 0! 
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violence demonstrated by 
fight between police and a 
crowd during a Minneapolis riot 


s made at one American 
ed iniversity shows we are three 
e0- times as likely to accept sug- 
ty gestions without criticism in 
nob as we are in normal 

This gives the key to 
manner in which ideas 
read as though by conta- 
: n through an excited crowd. 
\ [It is this element of sug- 
tibility that explains the 
normal action of the indi- 
lual in a crowd. Hypno- 
1 is heightened suggestibil- 
in which the subject does 
‘ils itever he is told. Some- 
he ng like hypnotism occurs 
are a crowd. Ideas are ac- 
Ice ted without criticism and 
p- ed upon without reflection. 
ms \n example is the lynching 
the “Santa Claus bandit” 

ed the Southwest a few years 
ing . On Christmas Eve, Mar- 








ern chemistry professor tried an experi- 

ment on his class. He held up a vial la- 

beled “Violet Perfume” and asked the stu- 

dents to raise their hands as soon as they 

me could detect the odor. Fifteen seconds 

after he had removed the cork every hand 

in the front row was up and in less than 

a minute three-fourths of the class had 

signaled they could smell the perfume. 

The bottle contained nothing but water. 

A doctor reports an even stranger in- 

cident from his medical practice. A man 

and his wife were bitten by a pet dog. 

The man was sure he was going to de- 

velop hydrophobia; the woman was sure 

she wasn’t. In three days, the man was 

sick in bed, his throat muscles were be- 

coming taut and he complained of 

difficulty in swallowing. His wife was 
up and well. 

At the end of five days, the man 
reported all symptoms of hydropho- 
bia and when a week had gone by 
the attending physician saw he was 
actually on the verge of dying from 
a disease he didn’t have. Finally, on 
the eighth day, the doctor convinced 
him nobody with hydrophobia ever 
lived more than six days. He jumped 
out of bed and soon was as well as 
before the dog bit him. 

Most amazing of all is an in- 
stance that occurred in London, 
Eng. An excitable, high-strung 
young woman was brought to a 
hospital for the removal of two 
small tumors of the scalp. In 
the operating room, at the last 
moment the anesthetic was found 
to be exhausted. While attend- 
ants rushed to bring a fresh sup- 
ply, the nurse in charge placed 
the inhaler over the patient's 
face to accustom her to the feel 
of it. Immediately, she began to 
breathe rapidly and in a few mo- 
ments an arm that had been ly- 
ing across her chest dropped to 
her side. By pinching it, the 
nurse discovered she was com- 
pletely unconscious, overcome by 
an imaginary anesthetic. 

One of the tumors was re- 
moved without any evidence 
These boxes of different sizes weigh the same. In suggestibility tests that the patient felt the pain. 
the subject, if suggestible, always thinks the big box weighs the more Then the nurse tried an experi- 
ment. Removing the inhaler, she 























ill Ratliff, dressed as a Santa Claus, The records of psychology contain nu- _ said to the surgeon: “I believe she is com- 
bed a bank and killed two policemen merous curious instances of this kind’ ing to.” The patient began to stir and 
he Cisco, Texas. He was sentenced to showing the power of suggestion. show signs of reviving. When the inhaler 
th, won a sanity hearing, and while A few months ago, for example, an east- was replaced, (Continued on page 107) 


iiting test in jail feigned paralysis. A 


guard, thinking him helpless, entered his 
Ratliff leaped on him, snatched away 
gun, shot him dead, and made an un- 


cessful attempt to escape. 
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The next evening a mob of enraged cit- 
ns dragged him from his cell, paraded 

through the streets, and started to 
ng him up on a telephone pole. The 

broke just as it jerked him from 
ground. Fifteen minutes later, a grass 
had been made. Then, according to 
yspaper reports, just as he was being 
iled into the air a second time, the 
ler shouted: “‘Maybe he wants to talk!” 
» men let go of the rope and dropped 
s 1 to the ground again. Then somebody 
shouted: “He doesn’t want to talk,” 
| immediately the suggestible crowd 
ked him into the air for a third and 
time, ending the savage exhibition. This unusual photograph taken during a riot, shows clearly the emotional fury on the mobsters’ faces 




































































































Propane solution of oil and wax is be- 
ing transferred to lower container in 
which it is chilled to forty degrees be- 
low zero to solidity the wax content 








OARING across dusty des- 
erts and toiling over snow- 
covered mountain peaks, an 
automobile shuttled back 

and forth between the Mexican and 
Canadian border for two danger- 
fraught months. Night and day five other 
cars whirled unceasingly around a track 
near Los Angeles, Calif. They were the 
mechanical guinea pigs in one of the most 
grueling series of tests ever conducted. 

Designed to test the lubricating quality 
of a wax- and asphalt-free oil refined by 
a sensational new process, the recently 
completed testS were severe enough to 
begin with, but unlooked for complica- 
tions made them almost fiendish. The car 
dashing back and forth between San 
Diego, Calif., and Seattle, Wash., had 
covered 53,280 miles of its stipulated run 
when the engine cut out. The car was 
afire. The drivers fought the flames un- 
successfully with fire extinguishers. The 
body was destroyed and the frame warped. 
Undaunted, the drivers removed the en- 
gine, bolted it into a new chassis, and 
roared on. After fording unbridged 
streams and pushing at almost top speed 
through fog and rain, the new car rolled 
to a stop at the Ascot speedway near Los 
Angeles an hour ahead of schedule. 

The lot of five cars tested on the speed- 
vay was a constant and exhausting grind. 
Some of the cars carried the new oil in 
their crankcases. Others used oils of older 
type. But all the cars faced the same 
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Six Autos, in Perilous Run 









Left, container in which the wax and oil solution is 
chilled. Releasing pressure causes propane to evaporate 
rapidly and freezes the wax. Above, in sixty days this 
car was driven 60,183 miles in a practical test of oil 


Below, after the solu- 
tion has been chilled 
and the wax solidified 
it is forced under 
pressure through this 
filter and the wax 
removed. Note frost 
on the case and pipe 
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‘Test New Wax-free Oil 











hese passenger cars were driven night and day around the track to test 
e lubricant. Oil samples were taken three times in each 1,000 miles 
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At top, Prof. R. L. Daugherty, of the 
California Institute of Technology, is 
measuring motor cylinder with a mi- 
crometer at the end of test runs. Left, 
view of filter showing wax that has 
been frozen out of propane solution 
of oil. Above, beaker at left contains 
oil from which wax has been filtered 
cut. One at right holds the wax that 
was obtained by this filtering process 


Below, draining the 
crankcase of one of 
the motors used in 
the tests. This was 
done regularly at the 
end of every thou- 
sand miles. The oil 
was measured careful- 
ly to determine the 
amount that was used 


punishing routine. Driven by student en- 
gineers from the California Institute of 
Technology, the cars circled the track 
stopping only three times in each 1,000 
miles to take oil samples and at the end 
of that distance for flushing and refilling 
the crankcase. Drivers grew sleepy and 
stiff but the cars sped on until they had 
covered 60,000 miles, the equivalent of 
twenty trips across the continent. At the 
end of the punishing runs, the engines of 
the cars were taken down and carefully 
measured in a laboratory to determine 
whether wear with the new oil was less 
than with that refined by older processes. 

The method used in refining the new 
oil is based on discoveries made by Dr. 
Ulric B. Bray, a California petroleum 
chemist, in experiments with propane, a 
highly volatile ingredient in natural pe- 
troleum. When mixed with crude oil under 
pressure, propane dissolves nearly all the 
foreign matter except asphalt. The pro- 
pane is introduced into a heavy cylinder 
under 180 pounds pressure. The oil stock 
is then poured in and the cylinder turned 
end over end. When the oil and propane 
have mixed, the asphalt separates and 
falls in semi-solid state to the bottom of 
the tank, whence it is drawn off. The 
asphalt-free oil is then conducted under 
pressure to another tank, which is fitted 
with valves so the pressure can be re- 
duced. As the pressure falls in the second 
tank, the propane evaporates and the 
evaporation reduces the temperature of 
the oil to forty degrees below zero Fah- 
renheit. At this temperature, the wax in 
the oil is frozen and is easily filtered out. 








OBSERVATORY PLANS DRAWN ON FLOOR 


A , 


FULL-s1zED plans for the new observa- 
tory at the | niversity of Texas are being 
drawn on what is probably the world’s 





Ohio, steel mill. Preliminary drawings are 
made in the usual way in the drafting room 
and then drawn to full scale on the floor. 










largest drafting board. The board is actu- 
ally a section of a big floor in a Cleveland, 


Wood patterns are then made to corre- 
spond exactly with the huge drawings. 


PLATE GLASS MOVED WITH SUCTION CUPS 


A RECENT German invention permits large sheets of 
glass to be handled without danger of breakage. The 
handle of the tool connects two metal disks which are 
fitted on the under side with rubber suction cups. 
When these cups are pressed against the glass, the tool 
will lift a sheet weighing up to 155 pounds. The cups 
are released by pressing the handle to one side. 
































Left, close-up of suction cups used, 
as above, to move a glass sheet 











This midget icebox 
clamps to the wrist 
and keeps the body 
cool. It contains 
dry ice, as shown 
in the lower picture 



































ICEBOX ON WRIST TO 
COOL THE WHOLE BODY 


1 


PurpDvE University physicists say the 
whole body may be kept cool during the 
hottest weather by a recently developed 
miniature refrigerator that straps to the 
wrist in the manner of a watch. The refrig- 
erator is somewhat larger than a wrist 
watch and encloses a pellet of dry ice— 
solid carbon dioxide. As the dry ice evap- 
orates, it forms an invisible gas. Escaping 
from the case, the gas has the same effect 
as cold water poured over the wrists. It 
lowers the temperature of the blood in the 
arteries and this cooled blood is carried to 
every part of the body. The metal case is 
insulated from the wrist by rubber, as the 
temperature of the dry ice is 109 degrees 
below zero and its contact with the skin 
would result in a severe burn. With proper 
insulation, however, there is no danger of 
this occurring. And thus the device can be 
worn in perfect safety. 


AMERICAN PLANE SETS RECORD BY TOWING FOUR GLIDERS 
















NEAR Elmira, N. Y 
made history by towing an aerial train of 
four gliders on a successful practice flight. 
The gliders, at the end of long tow lines, 
skimmed across the field in the wake of the 
plane and were in the air before the plane 
left the ground. In flight, the motorless 


an airplane recently 
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craft were towed in a diamond-shaped for- 
mation. This flight surpassed the feat of an 
air train flown in Russia several weeks ago, 
when an airplane towed three gliders 950 
miles across country from Moscow to the 
Crimea. The Russian experiment sought to 
show that gliders could be used to serve 








remote regions of the country that lack 
both railways and landing facilities for air 
planes. Even longer test flights of aeri: 
trains are projected, both in this country 
and abroad. If successful the glider may 
be used as a trailer to carry freight an 
passengers. 
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T TEN ports along the Atlantic Coast, pleas- 
ure fishing boats, blinded by fog or storm, 
are now being guided safely into harbor by 

4 the voice of a new talking beacon. This radio 
ot, recently invented by a New York engineer, is 
ced on the breakwater or light at the harbor en- 
ice. During fog or storm, it flashes out automatic 
io signals in a continuous stream—first a bell tone, 
other distinctive sound adopted by the port; then 

ee spoken name. Any craft equipped with a 
‘ction finder capable of receiving voice frequencies 
pick up the signals as far away as fifty miles. A 

nt simplified direction finder soon to be placed on 
market will be so inexpensive that most small boat 
ners will be able to install it. This has a fixed loop 
rial, and signals would be heard most clearly when 
e boat was following a course straight for the robot. 
yr visual indication of the boat’s course, red and 
een lights would be installed in a prominent position 
the boat. Both lights would be dimly illuminated 
hen the course was being followed. Should the boat 
verve to the right, the red port light would brighten 
id the starboard light go out. The green light would 
ow brilliantly if the boat strayed to the left. A photo- 
lectric cell is used by the robot that transmits signals. 
in endless ten-foot sound film, carrying the signals, is 
rawn before the rays of a lamp by gears, turned by 
n electric motor. The cell feeds the signals to a radio 
transmitter. A similar robot, modified and more pow- 
rful, has been suggested as an aid to mariners in de- 
rmining their distance from lightships transmitting 
idio guiding signals. For such use, the film would 
have two sound tracks. One would carry the spoken 
le entification of the lightship and the other the warn- 

“Bear off.” Synchronized with the regular 300- 

ile code transmitter already used on the lightship, 
ie robot would intersperse code transmissions with 
he spoken name of the station. It would then shift 
itomatically to the other sound track and at the 
ime time reduce its transmitting power. In this way 


e “Bear off” signal would not be heard beyond five 
iles. A ship entering the 300-mile zone would pick 


p the lightship’s code identification and immediately 
iter would hear the spoken name of the station. As 
1e ship entered the five-mile zone, how- 
ver, these two signals would be supple- 
ented by the warning. 


selow, interior of the talking beacon’s 
ransmitter, showing sound film. Right, 
le receiving apparatus carried by boats 


“MOTOR-DRIVEN 
EAR MOVES FILM) 
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Talking Beacon Guides Small Craft 


REFLECTOR MAKES HAND 
SIGNALS SHOW AT NIGHT 


DESIGNED to make hand signals more 
clearly visible, an ingenious new reflecting 
lens that fits on the back of the hand af- 
fords extra protection for motorists while 
driving at night. 
in a glovelike arrangement for slipping over 
the hand. The headlight rays 
following are reflected brilliantly by the 
lens, giving notice of any intention to turn 
or slowdown. 
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PILOT FOLLOWS BEACON 
UNTIL FAMILIAR MARKER 
SHIM OF:POSITION 04” ot 
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SHOWS 
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up BOAT OFF 
PCOURSE TO 
STARBOARD - 
GREEN L/GHT 
GOES OUT AND 
RED FLASHES 
BRIGHT 



















































Artist’s sketch above shows how 
the talking beacon guides boats 
to port. At right, transmitting 
equipment that sends the signals 


LOOP ANTENNA 


RECEIVING 
SET 





The circular red lens is set 


from a car 






Reflector fits on back of hand like a glove 
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gets down. Their missiles were small 
practice bombs, which exploded with 
a burst of smoke and vapor. When 
one of the bombs was hurled with 
sufficient accuracy to 
land within a few feet 
of one of the big pins, 
the target was over- 
turned by the explosion 
Even though the rules 
of the game allowed the 
planes to skim as low as 
within 1,000 feet of the 
ground, considerable 
skill was required to let 
a bomb fly at just the 
right moment to find its 
mark. The game is ex- 
pected to increase a 


pilot’s skill 

















































Above, the high- 
speed movie cam- 
era used in ana- 
lyzing flashes of 
lightning. Right, 
two of the series ‘y LEADER 


of ten discharges ; Dea te) 43 
in a single stroke 
a 


MOTION OF FILM 


A NEW lock that can be carried about 
in a pocket or handbag provides trav- 
elers with a convenient means of se- 
curing the doors of hotel rooms and 
hotel closets. It consists of a tumbler 
cylinder and a separate locking bar 
The bar is hooked into the door-jamb 
mortise that takes the regular latch. 
The door is then closed and the tum- 
bler cylinder is slipped on the bar until 
it touches the door. When the key is 
turned, the tumblers fall into the 
grooves in the bar and the door is thus 
securely lo« ked 
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LEADER 
STROKE 


MAIN 
STROKE 
<—— 


MOTION OF FILM 


The slotted bar is 
first hooked to the 
door jamb, as below 





ward 


Airmen Bowl with Bombs for Missiles 


SKITTLES, a British variation of the game 
of ninepins, was played from the air for the 
first time the other day. The spectacular 
stunt was a part of a recent Royal Air Force 
display at Hendon, England. Constructed 
of fabric stretched on wooden frames, the 
giant pins were set up at intervals across 
an open field, and crack aviators vied with 
one another in attempting to knock the tar- 


Artist’s sketch shows the giant game of skittles played by British airmen at the 


range of 1,000 feet. At left, soldiers are setting up one of the monster targets 


CAMERA TELLS SECRETS OF LIGHTNING 


UsinG a double-lens movie cam- 
era with film running at mile-a- 
minute speed, General Electric in- 
vestigators recently discovered that 
a lightning stroke is not a single 
discharge but may include as many 
as ten distinct double flashes. Each 
stroke begins with a bolt shot earth- 
from the cloud. This faint 
discharge is followed immediately 
by a brilliant burst of energy from 
the earth to the cloud. The process 
may be repeated several times be- 
fore the completion of what ap- 
pears to the eye as a single flash. 
The shocks discharged by the clouds 
travel, the investigators found, at 


speeds up to 7,200 miles 
a second. The faster 
flashes reach a speed of 
34,000 miles. This type 
of camera was first em- 
ployed for lightning ob- 
servations by two experi- 
menters in South Africa 
and was previously de- 
scribed in this magazine. 
(P.S.M., June, 34, p. 21). 


POCKET LOCK GUARDS HOTEL DOORS 
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Above, the tumbler 
cylinder is slipped 
onto the bar to hold 
the door in its place 





NOVEL FLAG FORMED OF 
COLOR-PRODUCING GERMS 


CotontEs of bacteria provided the colors 
for a living American flag grown in 
Montclair, N. J., by a bacteriologist. The 
germs were made to perform their remark- 
able trick by tracing the outline of the flag 
on a shallow glass dish, with needles pre- 
viously dipped in germ cultures. The dish 
bearing the bacteria outline was then placed 
in a incubator. There the bacteria of vari- 
ous colors multiplied and rapidly filled in 
the proper areas of the flag. The blue field 
was grown from a pigment-forming disease 
germ, while a bacillus found in mountain 
streams provided the red stripes. The white 
stripes and the stars were supplied by a non- 
pigment-forming bacteria found in milk 
The flag, when the colonies of bacteria had 
attained the proper growth, measured abou 
six inches long. Miss Roberta Love, Mont 
clair bacteriologist, is shown above, hold 
ing the flag during an early stage of it 
development. Even in its unfinished state, 
the resemblance of the bacteria colonies to 
the regulation flag was readily apparent. 
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PEASANTS USE VAULTING 
POLES TO GET TO WORK 


VAULTING with poles is a necessary 
part of the every-day life of Friesian 
peasants in northern Germany. There the 
yw, marshy fields abound with drainage 
ditches. These are so numerous that the 
onstruction of foot bridges would be 
rohibitively expensive. Hence the peas- 
nts resort to vaulting poles, which have 
wooden disks at- 
tached to the bot- 
tom end, as shown 
in the smaller view, 
to keep them from 
sinking in the soft 
mud. Long prac- 
tice has made the 
Friesians adept in 
leaping the ditches 
in this manner. 





- 
es 
co 


oo 
age’ 


End of vaulting pole 
showing disk at tip 
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To GIVE penguins a chance to exhibit 
their graceful diving, their new quarters 
at the London Zoo have been provided 
with two spiral ramps and a glass-sided 
diving tank. The gently sloping spirals 
lend a modernistic touch to the enclosure 
and enable the penguins to reach the div- 
ing tank by walking up from the level of 
the main tank. At feeding time the pen- 
guins dive into the tank to obtain fish. 


STONE likenesses 
of the famous per- 
sons for whom its 
streets are named 
are being included 
by Amsterdam, Hol- 
land, in what are 
probably the strang- 
est street signs ever erected. Many of the 
city’s streets are named for famous 
painters, musicians, and sculptors, includ- 
ing Rubens, Michelangelo, Beethoven, 
Raphael and others. Sculptures of these 
artists are set at corners to mark the streets. 
























At top, penguins on spiral ramp leading to diving 
tank. Above, under-water view of diving penguin 


STATUES ARE AMSTERDAM STREET SIGNS 














AIRPLANE BUILDERS FURNISH IDEA FOR NEW SECTIONAL FLOOR 
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loor of new sectional design is shown support- 
g eighteen persons and piano without appre- 
able sagging. Right, view of old and new floor 
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NEW-TYPE CONVENTIONAL 
FLOOR FLOOR 











ADAPTING a principle developed in air- 
craft practice, a new type of sectional 
floor construction for dwellings is said to 
support greater loads than ordinary floors 
while employing lighter timbers. In the 
new floor, designed by the U. S. Forest 
Products Laboratory, the joists used are 
only two by six inches, compared with 
the two-by ten-inch joists usually required. 
Added strength in the new design is gained 
by joining several of the joists together 
in four-foot sections by means of plywood 
sheets cemented to both the top and 
bottom of the joists. The plywood is said 
to distribute the load more evenly than is 
done in floors of conventional construc- 
tion. The top sheet of five plies serves as 
a sub-floor and the bottom sheet of three 
plies forms the ceiling of the room below. 
In a recent test, a section of the new 
flooring supported a load of nearly 3,000 
pounds over a span of thirteen and one half 
feet with a sag or deflection at the mid- 
dle of only a quarter inch. Most building 
codes permit nearly a half inch deflection. 
An advantage claimed for the new con- 
struction is the saving of four inches in 
the thickness of floors, with a correspond- 
ing gain in head room. 
























































































ROBOT BREAD SLICER 


Even the most skilful house- 
wife could not slice bread as 
neatly as this automatic de- 
vice can. Each loaf rests ina 
trough on a revolving drum as 
scores of hack-sawlike blades 
cut it into thin, even slices. 
As shown in the picture, the 
walls of the trough are ribbed 
so the blades can pass through 








A GIANT ROLLING-PIN. This queer machine, 
with its revolving disk and corrugated roller, works 
dough to just the right consistency for spaghetti. 
Lumps of dough are thrown on the disk, which carries 
them around while the roller mashes them out evenly 


MEATS ARE MOLDED 
WHILE THEY COOK 


Meatsarecooked inindividual 
metal containers like the one 
shown at the left. Sealed with 
springs and clamps, it cooks 
the meat in its own juice and 
at the same time molds it into 
the shape desired. In cooking, 
the containers are placed in 
hugestoveswhichholdasmany 
as six hundred of them atonce 








New Marvels of 


ERMITTED to peep behind the scenes in a giant food 


ADDING DOTTLEDSUNSHINE. Themen plant, a housewife would envy the speed and exactness 
in this picture is adding the necessary ¢ ‘ : a oa ms tieeaaill eating 
ciemnin 1 oe & eal coe te es , of the modern machines used in preparing and packing 


food. The variety of these error-proof automatic devices is al- 
most endless. In bakeries, massive, yet delicately adjusted 
mixers weigh and sift flour and measure water, mixing enough 
dough for hundreds of loaves of bread in one batch and 
assuring uniform taste and texture. The baked loaves ar‘ l 
brought into position before a rank of dancing hack-saw 
like blades that slice them in a flash, more nearly even than 
the most skilful housewife could do. Huge disks, rotating ( 
under corrugated rollers, knead spaghetti dough to a uni- 
form consistency. Noodle dough is rolled into thin sheet 
by machines a thousand times the size of the kitchen roll- 
ing-pin, wound up on rollers like printing paper, and then 
deftly formed into various kinds of noodles. In fruit and 
vegetable canneries, refrigerators produce arctic tempera 
tures to freeze fruit juices solid in the can and so preservé 
indefinitely the tree-ripened flavor. Green corn is frozen on id 


a4 vitamin-containing preparation which 
has been exposed to ultra-violet rays. It 
is said that foodstuffs so treated retain 
their full vitamin strength indefinitely 





FRUIT JUICE 

FROZEN SOLID 
This man is holding 
a cylinder of fruit 
juice, frozen solid 
at a temperature of 
fifty degrees below 
zero Orange, lemon 
and grapefruit juice 
keeps fresh when it 
is shipped this way 
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MODERN WONDERS OF Below, sausage meat is being 
FOOD MANUFACTURE shot into casings from nozzles 
on the mixing machine. Cas- 
ings are gathered on the 
nozzles and paid out as the 
meat is fed into them at high 
speed. The strips are later 
tied to form the familiar links 



























Noodle dough, coming out of the 
machine that kneads it, looks like 
paper rolled up on a printing press. 


Pipes lined with 
charcoal, asseen 
at left, are used 

to carry the hot 

soup from floor 

to floor in a big 

‘ cannery. As soon 
' as one batch is 
. cooked, it is run 
\ * ice 4 off to one of the 
, canning rooms 
and sealed while 
it is still hot 























Kood Factories 


cob on the day it is picked, for enjoyment at any season of 
year. In meat-packing plants, high-speed mixers shoot 

ds of sausage and frankfurters into casings every minute, 
ning it out in continuous strings which are later tied at in- 
vals to make the familiar links. Gigantic steam tanks cook 

) hams at a time, each ham encased in an individual metal 
tainer that seals the flavor in and also shapes the ham. 
(ec ham cooks in its own juice for a prescribed time at a de- 
te temperature, automatic controls removing all guess- 
k. Many other kinds of meat are cooked in the same way. 
Carcoal-lined tubes in soup canneries quickly convey the 
soup from floor to floor and automatic canners fill the cans 

| seal them while the soup is still steaming. Vitamins are 


ed to foods that lack them, in such a way that the vitamins BREAD MIXED BY A MACHINE 
preserved. Little waste is permitted in factory cooking. The machine age replaces Grandmother’s wooden mixing 
| cooking liquids, usually wasted in the home, are care- bowl with this error-proof automatic machine which mixes 


e ‘ the dough for hundreds of loaves of bread at one time. It 
y drawn off and the fats extracted to make soap. These sifts the flour and weighs it, measures the water and the 
rvelous machines represent the application of modern other ingredients, and mixes them in a huge cylinder like 
A istrial engineering to the age-old art of cooking. a washing machine. All guesswork is eliminated, because the 
“receipt” is followed by a mechanical brain that never errs. 
The result is bread that never varies in taste or texture 
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Safer Landings 


The gigantic rudd 
shown below makes : 
new transport easi¢ 
to fly. The narroy 
rudder was proved | 
laboratory tests ¢t 
help the main rudd 
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N AIRPLANE comes roaring out 

of the sky over Langley Field, 

Va. Three hundred feet above 

the ground the power is cut off, 

and the plane glides swiftly and silently 
down toward the landing field. 

Stop wat hes ready for action, a group 
of intent flight scientists of the Langley 
Memorial Aeronautical Laboratory watch 
it eagerly. As it coasts down its air path at 
mile-a-minute speed there is just time to 
notice two unusual features about the 
craft. One of them is that the struts of its 
landing gear are somewhat longer than is 
usual. The other is that there is a paper 
bag at the end of a fifty-foot length of 
cord trailing from its fuselage 

The paper bag strikes the grassy field 
and breaks in a little cloud of white dust. 
The stop watches click. Two and a half 
seconds later the landing wheels thud 
against the ground, and there is another 
puff of white dust as a second paper bag, 
suspended between the wheels, breaks on 
the grass 

The plane rolls off across the field, then 
comes to a stop. The distance between the 
two white marks on the ground is meas- 
ured. Two hundred feet. Then the dis- 
tance from the second mark to the plane. 
Three hundred and twenty-seven feet. 

We have seen the first limited-control- 
glide landing in aviation history. The plane 
has come from a fifty-foot altitude to a 
stop on the field in a little more than 500 
feet. Earlier tests have shown that the 
shortest landing from a fifty-foot height 
to a stop, made in the usual way, of which 
this particular plane was capable was 1,- 
Even more important, the limit- 
ing of the upward movement of the ele- 
vator used in this pioneer landing has done 
away with the hazard of the plane’s stall- 
ing and going into a spin while dangerously 


close to the ground 


500 teet 


Ordinary platform scales are used to determine an airplane’s center of 
gravity, and wing ribs are tested with the apparatus in the foreground 


By this test flight the 
scientists of the Na- 
tional Advisory Com- 
mittee for Aeronautics 
have shown the way to- 
ward the increased safe- 
ty in landing that is one 
of the most pressing 
problems in the job of 
making air travel safe 

Statistics prove the 
seriousness of the land- 
ing hazard in aviation. 
Comparatively few ac- 
cidents occur in air 
transport line scheduled 
flying; for the last two 
and a half years the av- 
erage is one accident 
per 429,692 airplane 
miles. But between Jan- 
uary, 1931, and July, 
1933, there were a total 
of 5,210 airplane -acci- 
dents in the United 
States—an accident for 
every 63,234 miles 
flown in all classes of 
air service. More than 
half of these accidents 
occurred in making nor- 
mal or forced landings. 
Another fifteen per cent 
of them were crashes 
following stalls result- 
ing in spins with the planes at low altitudes. 

This means that more than two thirds 
of all our airplane accidents in that period 
—3,783 crashes of greater or less serious- 
ness—had to do with the making of land- 
ings at airports or emergency fields. 

Much had been learned about the be- 
havior of airplanes in spins, but there was 
little definite knowledge of what a plane 
does when it is placed in a situation likely 





Spectacular safety tests with full-size planes are invariably 
preceded by experiments on models with laboratory instruments 


to result in a crash, so a study of the sub- 
ject was undertaken at Langley Field 
Flight scientists, armed with delicate in 
struments, went into the air in ten planes 
ranging in size from a 1,320-pound two- 
passenger monoplane to a 13,500-pound 
twenty-one-passenger airliner. 

Many serious accidents have occurred 
when airplane engines have stopped shortly 
after the take-off, especially in cases wht 
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e pilot has attempted to turn back to- 
ird the field. In one of the series of flight 
sts at Langley Field this situation was 
nulated. Each of the ten planes was put 
to a steep, full-power climb; then the 
rottle was closed suddenly, and the plane 
it in a glide as quickly as possible. In 
ch case it was found that a landing could 
ive been made without serious danger. 
All of the planes could be successfully 
it into a turn immediately after the power 
is Shut off, but the instruments showed 
1at a 180-degree turn resulted in a loss of 
titude of from 250 to 300 feet. In con- 
deration of this inevitable loss in a turn 
ithout power, the N. A. C. A. advises pi- 
ts whose engines have failed shortly after 
take-off never to attempt to turn back 
yward the field unless they have reached 
height of at least 400 feet. 

In another series of tests the throttle 
as closed and each plane put in a glide. 
hen the control stick was pulled back as 
ir as it would go, moving the elevator up- 
ard and so lifting the nose of the plane, 


nd held there. It was found that with the 
tick in this position nine of the ten planes 
ould be held safe in a straight glide. But 


John F. Victory, sec- 
retary of The National 
Advisory Committee for 
Aeronautics. Note the 
diminutive wind tunnel 




















for Swift Planes 


BY ARTHUR GRAHAME 


it was different when even a 
slight turn was attempted. Then 
six of the ten planes went into 
spins. The controls of the four 
planes that did not spin, it was 
found, did not permit enough 
upward movement of the ele- 
vator actually to stall the plane 
and so kill its flying speed. 
From this a really valuable 
lesson was learned—that the de- 
gree of danger of an airplane 
accidentally falling into a spin 
from a stall depends entirely on 
the amount of upward move- 
ment of the elevator that is 
possible. If the elevator move- 
ment is limited sufficiently, no 
airworthy plane can be made to 
spin without the use of power. 
Having scotched the acciden- 
tal spin, the most dangerous of 
landing hazards, the N. A. C. A. 
scientists went on experiment- 
ing. Flight tests showed that 
the gliding speeds of the exper- 
imental planes with limited ele- 
vator control ranged between 
fifty and sixty-two miles per 
hour, and that at these speeds 
the planes dropped between 
twelve and twenty-four feet per 
second. The plane which had the twenty- 
four-foot vertical velocity was fitted with 
specially designed 
struts to absorb 
the shock of the 
steep landing. 
The experiment 
of gliding straight 
to the ground was 
then made, and, 
as has been told, 
the new limited- 
control-glide 
landing proved 
successful. 








Future aeronautical engineers studying problems of design and construction with the aid of 
models at a technical school in California. The latest devices are demonstrated in this way 
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Cowling and wheel “pants” of this racer of Roscoe 
Turner’s are really products of laboratory research 


With the startling recent increases in 
airplane speeds, there has grown an urgent 
need for some sort of effective air brake. 
Several devices intended to accomplish 
these purposes have been tested at Lang- 
ley Memorial Laboratory. 

Wind-tunnel tests showed that the Fow- 
ler variable area wing has the greatest lift 
of them all. It consists of a main wing, 
and of an extension surface of the same 
sectional form as the wing. In high-speed 
flying the extension surface is entirely re- 
tracted in the lower rear portion of the 
main wing. When the pilot wants to re- 
duce his plane’s speed, he extends the flap. 
This increases the wing’s lift by increasing 
its area, and also by increasing its cam- 
ber, or curve. A gap between the main 
wing and the extension forms a slot that 
helps to maintain a smooth flow of air over 
the surface of the wing. The wind-tunnel 
tests showed that the main wing and its 
extension flap have a lift twice as great as 
has the main wing alone. They indicated 
that if the Fowler wing were used on an 
average monoplane it would cut down the 
landing speed by more than one third and 
thus add to its safety. 

Another form of lift-increasing device is 
a retractable slat on the leading edge of 
the wing, which when extended forms a 
slot. A new-type slot used with the Fowler 
wing in wind-tunnel tests resulted in a still 
greater increase in the wing’s lift. When 
this combination was used in flight tests it 
cut down the landing speed of a 2,000-pound 
plane from sixty to thirty-five miles an 
hour. It also made possible a steeper land- 
ing glide, and a (Continued on page 117) 
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RAISING 


old fish 


BY THE 
MILLION 





k YOU own a goldfish, the 

chances are two to one it came 

from Martinsville. This south- 

ern Indiana town is the goldfish 
center of the world. Seventy-five million 
fish have begun life in the 600 ponds of 
its famous Grassyfork Fisheries. 

When I spent a week, not long ago, 
watching the work of caring for these 
miles of goldfish, 10,000,000 baby fish 
had just rolled from their round white 
eggs and were darting about ponds and 
hatchery tanks. For the older fish, men 
were cooking mush breakfasts in giant 
7,000-pound boilers. Other employees 
were busy shooting weed-killing chemicals 
into ponds; stalking watersnakes, musk- 
rats, fish hawks; sorting, counting, pack- 
ing goldfish and sending them racing 
across country in a giant truck that 
resembles a submarine and can carry 
200,000 fish in a single load. 

At Grassyfork, I discovered, goldfish 
raising is a highly specialized, mass-pro- 
duction, million-dollar-a-year business in 
which scientific research has played a key 
role. Incidentally, the work provides an 
absorbing show that attracts thousands of 
visitors a year 

To go back to the beginning. About the 
vear 1900, Eugene C. Shireman fell heir 
to a swampy farm a mile or so north of 


Martinsville. This was just twenty-two 
years after Rear Admiral Daniel Ammen, 
of the U. S. Navy, had brought the first 
goldfish to America from the Orient. One 
day, a friend from Indianapolis drove 
down to see Shireman He was selling 
washing powder for a chemical company 
which had hit upon the bright idea of 
offering a small bowl and a pair of gold- 
fish as a premium with its product. The 
scheme clicked from the beginning. In 
fact, it worked so well they had run out 
of goldfish. Shireman decided to turn his 
swamp into a fish farm and sell his crop 
to the chemical company 

He began with 200 goldfish, the origin- 
al breeders whose descendants are now 


24 


Goldfish are spawned in boxes 
like the one shown at right. It 
contains nests of Spanish moss 
held in place by wire webbing. 
The female fish lay their eggs 
in these nests, where they can 
then be fertilized by the males 





Above, goldfish eggs clinging 
to threads of moss in a nest. 
Right, an ingenious device for 
estimating the number of tiny 
fish in a pond. The reflector 
makes it possible to see them 


nearing the hundred-million mark. By the 
time he was turning out enough fish to 
sell, the chemical company had gone out 
of business. But other concerns were 
giving goldfish as premiums and during 
the next half-dozen years, Shireman’s fish 
increased the sale of a score of products. 


Photos by the author 
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By EDWIN 











A new-born goldfish, 
in the test tube, is 
compared with a full- 
grownspecimen. When 
first hatched, these 
tiny wiggletails are 
fed powdered egg yolk 





















cheap grade of wheat flour is the food of 


t young fish. It is thrown into the ponds ? 
the bucketful, as in the picture above 

In fact, practically the whole demand for f ~ 

dfish in the early days was for use as x 


emiums to aid selling campaigns. 

The average output, during the thirty- 
ur years since the farm was started, 
is been more than 2,000,000 goldfish a 


year with the annual har- 

st soaring in the past The picture above shows the growth of 

 @ee a the goldfish, from one day old when it 

w years to 7,000,000. At swims in a thimble, to four months old 
resent, the ponds hold a 


rplus that brings the 
talnumber on hand close 
50,000,000. Full-grown 
| nose to tail, they 
tuld form a solid line of 
goldfish stretching 3000 
iles from coast to coast! 
Nearly 100 people keep 
the jump caring for 
ese millions of fish and 
running associated facto- 
ries. The board bill for 
e goldfish, alone, reaches 
5,000 a year, more than 
e feeding costs of any 
her livestock producer in 
state. Wheelbarrows 
| horse-drawn trucks run 
ng the levees between 
nds to transport the 
rious foods. They in- 
ide tons of egg yolk, car- 
ids of flour and enough 
ish and hominy to feed 
entire army of men. 
For a bird's-eye view of 
vast-scale activity at 
is biggest hatchery on 
rth, let’s follow the 
ldfish of one hatching 
rough their life at 
r issyfork. 
Lining the edges of the 
zhty breeding ponds, you 
rectangular frames of 
od anchored in place. 











Above, collecting fish from a pond which has 
been drained for the purpose. Left, the fish 
are carried in pails to trucks for shipment 


rs 





They contain curious nests of Spanish 
moss held in place by wire webbing. When 
the eggs are ejected by the female and 
fertilized by fluid shot into the water by 
the male, they adhere to the threads of 
moss like round, miniature pearls. Each 
is nearly transparent and about a six- 
teenth of an inch in diameter. 

Some of the veteran breeders are more 
than a dozen -years old, according to Capt. 
Harry Wood, manager of the plant. One 
female may lay as many as 75,000 eggs in 
a season. Spawning, which begins at sun- 
rise, continues until about noon. When the 
eggs are firmly attached, the moss is 
transferred to one of the 216 concrete 
hatchery tanks. Unfertilized eggs rapidly 
become covered with fungus and soon 
have the appearance of tiny balls of cot- 
ton batting. The fertilized eggs, about 
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sixty percent, hatch out into mic roscopic 
fry about the same color and hardly larger 
than mosquito larvae. 

The first meal of these black wiggle- 
tails is powdered egg yolk. More than 
twenty tons of it, some coming from as 
far away as China, are used to satisfy the 
appetites of the baby fish each year. The 
equivalent of from fifteen to twenty dozen 
eggs may go into a single pond every 
twenty-four hours 

During the first ten days, the minute 
fish, which have the same appearance as 
the fry of carp or bass, dart about their 
concrete tank, gobbling down microscopic 
bits of food. At the end of that time, 
they are transferred to one of the 350 
ponds reserved for little fish and soon 
afterwards are shifted to stronger fare. 
This is a cheap grade of wheat flour. It 
is thrown by the bucketful over the sur- 
face of the water. In twenty-four hours, 
40,000 of the little fish will consume as 
much as thirty pounds of flour. 

The ponds range in size from fifty feet 
across for the smallest to an area of 
eighteen acres for the largest. Fed by 
natural springs, they drain downhill from 
one to the other, emptying into Grassy- 
fork Creek and Clear Creek which eventu- 
ally reaches the Wabash River. The total 
area under water is more than 350 acres, 
consisting of 615 ponds. 

Two ponds, with a combined area of 
almost an acre, contain no fish. They are 
given over to one of the queerest aquatic 
ranches in the world, producing billions 
and billions of water fleas, or daphniae, 
to feed the minnows. 

On cool summer mornings, these ponds 
seem a solid mass of microscopic animal 
life as the water fleas, red, green, or 
brown, according to the color of the bot- 
tom, rise to the surface. At intervals 
men collect them in cheesecloth nets and 
transfer them to the feeding ponds. Care 
must be taken in the amount of daphniae 
placed in a pool as too much may smother 
the tiny fish 

Ralph Van Hoy, one of the experts in 
charge of the delicate work of feeding, 
showed me an ingeniously simple device 
which helps him estimate the number of 


At concentration ponds near the shipping center, the goldfish are dumped 
into wire-screen cages, as shown above. They are then sorted as to kinds 





At right, the unique tank 
truck used in transporting 
the goldfish is shown while 
being overhauled at the end 
f one of its frequent trips 















PUBLIC ENEMY NUMBER ONE 


Peggy, Capt. Harry Wood’s fox terrier, tackles 
a large water snake. The dog has killed many 
f these reptiles, which are among the worst of 
the hazards of raising goldfish on a large scale 

















As many as 200,000 goldfish can ride in this 
fish omnibus. It has temperature control and 
provision for mixing fresh air with the water 





fish in a pond. Because they are the sam 
color as the water, the young fish are a 

most invisible, especially on cloudy day 

Van Hoy’s device is a stick with a brig! 

square of tin at the end. When he runs i 
through the water, he can see the fis! 
swimming between him and the tin an 
judge the number in the pond and how 
much food they will require. Most of th 
flour is thrown near the edges where mu 
can be scraped up at frequent interval 
to see if any of the food remains uneatet 
Overfeeding is one of the quickest road 
to trouble. 

Thousands of dollars have been sper 
at Grassyfork in chemical research seek 
ing a compound that will kill weeds wit! 
out injuring fish. The successful formul 
is being kept a trade secret. One bizart 
occurrence marked early experiments 
this field. A weed-killer under test © 
sprayed over a pond. Afterwards the fis 
turned blood red! 

Getting the right color and obtaining 
as soon as possible are two problems ‘ 
the goldfish raiser. For goldfish aren 
goldfish until (Continued on page I 
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During the bone-stretch- 
ing process, the patient’s 
leg lies in this machine. 
The foot is against the 
plate at extreme right 
and back of knee in the 
receptacle at the left 


L EN AND WOMEN, who once 


iped painfully through life because in- 
itile paralysis or other disease had left 
m with a shrunken leg, now walk and 
rk and play with all the ease and grace 
normal, healthy human beings. A mir- 
le of modern surgery has achieved for 
m the amazing feat of actually restor- 
: the length of the deformed leg. 
These astonishing cures are effected by 
remarkable operating technique perfect- 
by a famous New York orthopedic 
rgeon. Work on the method was pi- 
icered by Professor Putti of Italy and 
was later improved by a St. Louis 
ysician but there was no dependable 
| accurate way of stretching the leg. 
ie New York surgeon’s development of 
ingenious instrument provided the 
‘ans of controlling the stretching process. 
e new operation is one of the most 
icate and exacting ever attempted. So 
‘as known the latest technique is used 
ly at the Hospital for Joint Diseases in 
w York City. In addition to the manu- 
dexterity of the surgeon, the assistance 
nature is required to make the oper- 
nm a The surgeon cannot 
etch a bone; he can only cut it. The 
w bone tissue which gives the leg its 
led length is produced by nature. 
Dividing the bones in the leg demands 
utmost care and skill. The bones 
ially severed are the fibula and the 
ia of the lower leg. Sometimes the 
nur of the thigh is severed but this is 
ne only when maximum lengthening is 
sired. 


success. 
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eons Stretch Crippled Legs 


Amazing new operation severs bones and then 
gradually 







lengthens them 


attains 


To sever the bones, an incision several 
inches long is made in the leg, starting 
about three inches above the ankle in the 
case of a lower leg operation. The patient 
is, of course, under complete anesthesia 
during these steps. 

Next, the fibula is cut obliquely. Then 
four short pieces of stiff piano wire are 
driven horizontally through the tibia. Two 
of these wires pierce the bone near the 
knee, one pierces the ankle section, and 
the fourth the heel bone of the foot. A 
long step cut is then sawed in the tibia. 
The step is made longer than the length 
that is to be added to the leg, so that 
when the leg is later stretched the two 
sections of the bone will never entirely 
lose contact. 

With the patient still under anesthesia, 
the leg is placed in the stretching instru- 
ment. This has three upright arms on each 
side. The wires protruding horizontally 
from the leg are made fast to the arms. 

The incision is closed and the patient 
put to bed. The wound is permitted to 


normal proportions 


until a short limb 


limp vanishes 


SO 








Photo above shows the manner in which bones are cut. 
Supporting wires driven through the bones are also 
visible. Worm gears move the carriage which ex- 
erts a gentle puil on the bones. Left, a deformed 
leg that can be given normal length by stretching 


heal for five or six days before the stretch- 
ing process is begun. Then by means of a 
screw action in the base of the instru- 
ment, the severed bones are gradually 
drawn apart. A sixteenth of an inch is 
the most the bones can be moved in any 
one day without impairing the success of 
the operation. This gradual separation can 
be made in most cases, without causing 
the patient any pain. 

At this point, nature assumes the leading 
role in the drama. The mysterious power 
of bone structure to reproduce itself en- 
ables the severed bones to close up the 
space between the ends as they are drawn 
apart. At the maximum stretching rate, 
about two inches of new bone will be pro- 
duced in a month. 

When the bone has reached the desired 
length, the apparatus is removed and the 
leg placed in a plaster cast until X-ray 
examinations show that the new bone tis- 
sue is able to support the patient’s weight. 
At this time the wires are withdrawn from 
the bones. This is a simple procedure and 
is done without an anesthetic. The cast 
is worn for a while longer, but the whole 
operation from the time the incision is 
made until the cast is finally removed con- 
sumes only six weeks. So far, the oper- 
ation has been performed only to over- 
come the effects of disease or deformity, 
but there is nothing in the procedure that 
would prevent its being used on a normal 
person who wished to increase his height 
and who was willing to undergo the neces- 
sary, long drawn-out operation on_ his 
bones. 









































SPLIT-SECOND DECISIONS SAVE 


MOTOR-CYCLE 


Ag OTORS roared down the 200- 
/ foot back stretch. I started 

/ into the turn, going into 
wide broadside. Behind me, 
not more than six feet away, Miny Waln 
slid into the turn with power on. My rear 
wheel churned the cushion on the track, 
I lost control, and laid my motor cycle 

down in a heart-stopping crash 

As I stretched out, eating dust, but 
hanging on to my handlebars, my first 
thought was that Miny in a split-second 
would strike me and hurtle into the crash 
wall, injuring me and perhaps killing him 
But in that instant, surely not more than 
a tenth of a second, he crimped his wheel 
and slithered around on the outside. In 
nearly the same situation a few nights 
later, Byrd McKinney laid his motor 
down on a turn and Cordy Milne roared 
past on the inside. 

Split-sec ond decisions have saved many 
of us from serious injury in this newest 
of motor-cycle sports, sliding and broad- 
siding around the four sharp corners of 
these triple radius dirt tracks. We dash 
down the brief straightaways, changing 
angles twice around each end as we ride 
our light but powerful motors sideways 
and take unbelievable chances just to 
hear the roar of the crowd 

Broadsiding makes possible these high 
speeds. Only during the last two years 
have American riders really 
skilled in putting their motors into fast 
power slides, as they take sharp turns 
with the rear wheel churning the earth 

With a well-balanced motor and sturdy 
frame, I can ride my machine sideways 
at high speed with the front and rear 
wheels turned at right angles to each other, 
ind usually without real danger. Any ex- 
perienced rider can do this. I find my- 
self fighting two powerful forces is I 
broadside, one (centrifugal) tending to 
force me to the outside. the ther (cen- 
tripetal) pulling me toward the pole. Be- 


be¢ ome 





This is what thrills the spectators at motor-cycle races. The machine seems to be almost touching 
the track and yet it is skidding around the turn, wheels at right angles, at forty miles an hour 


tween contending forces, lies a delicate 
balance which must be maintained or 
motor and rider will carom off the track 
and crash into the fence or grandstand. 

Broadsiding has won many races for 
me in England, Germany, France, Scot- 
land, Australia, and South America. Those 
victories won for me the title of Inter- 
national Champion. Broadsiding gives the 
customers thrills and me chills, and occa- 
sionally this method of making turns has 
brought serious injury to daring riders. 

Though different riders have various 
ways of going into a turn, here’s how I 
do it after much experience: 

I come down the stretch fast, leaning 
into the turn. My wrists and arms hold 
the front wheel in line with the rear. At 
the turn when the rear wheel starts to 
slide, I slap the power on and, because I 
am leaning, this fans the rear wheel far- 
ther toward the outside of the track. Con- 
sequently I take the turn in a power skid. 

In the middle of the skid, my rear wheel 
may be pointed directly across the track, 
seeking to force me into the pole, while 
the front wheel is pointed straight for- 
ward on the track. In that awkward and 
dangerous position, I must hold the motor 
up off the ground and continue jockeying 
to maintain my position, ready to open 
the throttle as I straighten out for a dash 
to the next turn. 

My speed has a tendency to force me 
to the outside. Normally I can offset this 
by leaning to the left. Sometimes I lean 
over too far and save myself only by 
bracing my left foot or knee against the 





ground while going forty miles an hou 

When I first tried speedway racing i 
Australia, before it had been started i 
the United States, I would go on the track 
wearing a big leather pad on my left kn 
and a steel shoe over my leit toe. I uss 
both these guards to the limit. If you 
never tried skidding your knee on thi 
ground at forty miles an hour, you m 
not realize just how I first felt about thi 
method of getting around corners. Now 
I have largely abandoned the knee pad 
relying on pad and boot to save my leg 
in case I slip during a power skid. 


ONCE thought it took an expert 

skid around the semi-circular end ot! 
the old-fashioned track. How wrong | 
found myself to be! Imagine cracking 
down on what virtually amounts to 
right angle turn, only to have to repe 
the skid about forty feet later. The trip! 
radius track, which means roughly tw 
turns and a brief straightaway at ea 
end of the fifth-of-a-mile track, requir 
two sharp broadsides within a long swee] 
ing power skid. My choice maneuver is 
to come in from the outside toward tl 
center, then start broadsiding in the mi 
dle of the curve. I cut the gun at tl 
start of the curve, kick my motor into 
slide, and slither almost the whole w 
around, straightening up momentarily 
the middle. This means an almost conti 
uous slide of 200 feet. 

All the better riders practice constantl 
to perfect their form. I have had movi 
made at the same instant from the insi 
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re is the author of this article, wearing his 
sh helmet which is decorated with a British 
1,evidence that he rides an English machine 


outside of the track, so I could study 
form from both angles. Ray Tauser, 
up-and-coming American rider, had 
photographs to reveal his form. 


from the right, that picture reveals 


hanging low over his handlebars, his 
foot fixed tightly against the deep- 
ed foot rest, well to the rear, and his 
e jammed up against the padded hook 
the frame, with a trail of dirt spread- 
out behind from the fanning rear 
el. His distribution of body weight on 
machine is excellent. 
[he other view shows clearly the tech- 
le of expert broadsiding: front wheel 
ited down track, parallel to the pole, 
r wheel churning almost directly to- 
1 the pole, and Tauser’s foot drag- 
: lightly back along the machine, thus 
ing to the beauty of his performance. 


NLY the most powerful riders can 
hold the pole during the heat of rac- 
. Byrd McKinney, one of the 
ymngest riders in the game, 
n learned the pole is the 
rtest distance around the 
k, and managed to win twelve 
dicap races in a row in Cali- 
nia last year. In the handi- 
s, the faster riders are started 
le rear, from a standing start, 
le in the scratch races, four 
t abreast with a flying start. 
have tangled with the best of them 
1iome and abroad. In this country Ray 
iser, Miny Waln, Byrd McKinney, 
bur Lamoreaux, Cordy, Jack Milne, 
Lisman, and Burton Albrecht prob- 
lead the list. Never have I found 
unwilling to take daring chances, hop- 
to achieve honors leading to the 
erican and finally the world champion- 
. Some ride sitting straight up, others 
ich over the handlebars. I seldom 
1d up, because it detracts from the 
e of one’s riding form and lessens the 
ing of speed. Also, by staying down 
se to my motor, I generally stay with 
machine when it goes down, keeping 
between myself and the oncoming 
rs who are close behind me. 
Che low-lying rider frequently escapes 
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To move swiftly from one track to 
another, the racers load their 
machines into a trailer, as shown 
below, and are towed by auto to 
the scene of the next speed clash 


Right, a striking pic- 
ture of Elder making a 
turn. Note how he uses 
his left toe to balance 
the machine while trav- 
eling forty miles an 
hour. Below, cylinder 
and piston assembly of 
newest speedway cycle 
invented byanAmerican 









Rounding Curves, with One Wheel at Right Angles 
to the Other, Is Speed Stunt of Reckless Racers 
in Night Contests on Fifth-of-a-Mile Tracks 

























By 
Lioyp 
ELDER 


International Motor- 
Cycle Speedway 
Champion 





























































































injury in an accident, though there are 
exceptions to all rules. Ray Grant hit 
two riders at full speed on the Oakland 
track not long ago and was catapulted 
twenty-eight feet toward the sky. He en- 
joyed the companionship of a nurse the 
next month, but returned this season for 
more punishment. Ray is an interesting 
rider to watch as he seems to lie flat on 
the ground when broadsiding. He goes so 
low, in fact, that I sometimes slow up 
when following him because I cannot see 
for a moment whether he has gone down 
or is still in the race. 

Some queer accidents happen. The Brit- 
ish cruiser Delhi put into San Diego re- 
cently and the officers and crew were in- 
vited to watch us perform. We performed, 
all right. I was following Bo Lisman, 
sailing around the track in good shape 
when, for no apparent reason, Bo fell off. 
I hit his machine in mid air and rolled 
end over end for three complete somer- 
saults. Bo got up and raced again, but 
after I had (Continued on page 122 
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ELECTRIC STAMP BURNS 
PERMANENT IMPRESSION 


Ustnc heat instead of printing ink, a 
new German device for stamping papers 
and documents leaves an impression that 
cannot be smudged or erased. The heat 
is supplied by electricity from the light- 
ing circuit. When the stamp is applied to 
paper, a small button on top of the handle 
is pressed down momentarily closing the 
circuit. A resistance filament heats the 
type plate in the base of the stamp, which 
instantly scorches a permanent brown im- 
pression on the paper as desired. A ther- 
mostat contained in the stamp prevents 
the type plate from overheating and thus 
burning or weakening the paper. Plates 
carrying various legends and designs can 
be used interchangeably. 












































ind seldom seen 
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every diet, but 













VITAMINSMADE 
VISIBLE AT THE 
CHICAGO FAIR 


MvucHu discussed 
are 
the elusive substances 
known as vitamins 
Everybody knows that 
they are considered to 
be essential parts ol 
Tew 

people have any idea 
what they look like. Now, however, visitors to 
the World’s Fair in Chicago may see vitamin 
products in tangible form in an exhibit recent 


ROBOT PLOWS WHILE FARMER RESTS 
























WHILE its owner sits com- 
fortably on his porch, a new 
farm tractor operated by radio 
control plows his field for him. 
Radio impulses governing the 
tractor’s movements are supplied 
by an automatic radio transmit- 
ter, and are picked up by an an- 
tenna onthe tractor. A receiving 
set starts the tractor’s engine, 
works the throttle and controls 
the steering. The new robot, ex- 
hibited at the Chicago World’s 
Fair, is an improved model de- 
veloped after earlier experiments. 








The radio-controlled farm tractor is demonstrated 
above, with a dummy representing the farmer. Left 
the transmitting apparatus that guides the tract 











DUTCH HIGHWAY SHOWS 
SIX MEANS OF TRAVEL 


Stx kinds of traffic, so different as 
furnish a graphic study in transportati 
methods, flow along side by side for sev 
eral miles at a certain point in Hollar 
Beside one of the many canals of th 
country run three highways. There is 
narrow pavement for pedestrians, a slight 
ly wider one for cyclists, and a bro 
highway for automobiles. Between t! 
motor highway and the canal runs 
double-tracked interurban trolley lin 
and on the canal itself the slow-moving 
canal boats glide along in vivid contras 
to the speed of the more modern means 
of transportation. Beyond the canal is 
double-tracked electrified railroad. The ph: 
tograph at the left shows the novel scent 








ly prepared. The four kinds of vitamins, A, B 

C, and D, are exhibited in tubes as shown in CHILDREN provide their own pow-  and_ forth. Wires leading from thes 
the accompanying illustration, each tube con- er to take an exciting spin on a handles actuate a ratchet wheel whi 
taining a pure, concentrated sample of the merry-go-round produced by a Dal- causes the board to spin rapidly about 
vitamin produced by months of laboratory ex- las, Texas, inventor. Occupying seats The board is mounted on ball bearings 0! 
periment. It is believed that this exhibit will at the ends of a long board, the a single support set in concrete Adjust- 
cause more attention to be given to vitamins two children push hand levers back ible steel stirrups are fitted to the boar 
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Sy NTHETIC rubber tires, made from ace- 
tvlene, salt, and water, have been built and 
tested successfully by an American firm 
using an amazing new chemical discovery. 
All the ingredients of the artificial rubber 
can be produced in this country. While the 
new product is far more costly than natural 
er, its discovery frees the United 
s from dependence upon foreign pow- 
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MIDGET SOLDERING IRON 


ELECTRIC-IRON plug serves both as 

lle and source of current for a midget 

soldering iron recently placed on the mar- 

ket. The iron is fitted with a pair of prongs 

slip into the holes of the standard plug. 
House current operates the tool. 





AUTO TIRES MADE OF SYNTHETIC RUBBER 


Inner tube of synthetic 
rubber is submitted to a 
severe stretching test 


ers and the possibility 
of rubber shortage in 
case of war. In exten- 
sive tests, the synthe- 
tic rubber is reported 
to have worn as well 
as the natural product. 
The discoveries lead- 
ingto the development 
of the rubber were 
made by the Rev. 
Julius Arthur Nieu- 
land, of the University 
of Notre Dame, after 
many years of effort. 











This sawhorse 
comes to pieces 
easily soitcanbe 
stowed on a shelf 
out of the way 


GYROSCOPE STEERS TARGET BOAT 


TRAVELING forty miles an hour over a fixed course, 
a pilotless target boat now being developed by the 
Army will provide a swift, long-range target for 
Coast Artillery guns. The boat’s development is said 
by the Chief of Coast Artillery’s office to be still in 
an elementary stage, but an experimental model, 
built by Gar Wood, famous motor-boat racer, was 
recently tested. Steering is controlled by a gyroscope 


which is located in the rear 
cockpit. When the angle of 
the gyroscope changes as the 
boat veers from the true 
course, the gyroscope oper- 
ates a compressed-air engine, 
which throws the rudder 
over and forces the boat 
back on its course. 


COLLAPSIBLE SAWHORSE 
EASILY STOWED AWAY 


INVENTED by a Denver, Colo., man, a 
new sawhorse can be knocked down when 
not in use and stowed away on a shelf. Al- 
though it resembles the ordinary sawhorse 
in appearance, the cross piece is detachable 
from the legs. Each pair of the latter is 
joined by a hinged metal attachment. The 
metal is so cut as to form a bridge for the 
cross piece when the legs are set up. 











Dr. Charles N. Lord, California dentist, 
in his shop grinding a telescope mirror 





Is spare-time hobby of building 

astronomical telescopes gives Dr. 
Charles N. Lord, of Long Beach, Calif., 
a chance to make use of the delicacy of 
touch that he has acquired in his profes- 
sion of dentistry. Photographing the 
moon is his specialty, and the high qual- 
ity of his photographs is due in great 
measure to Dr. Lord’s skill in grinding 
his reflecting mirrors and to his method 
of exposing photographic film. Dr. Lord 
uses a simple box camera and exposes 
the film by interposing his hand between 
the two mirrors of his telescope, as at 
right, before the camera shutter is 
opened. Withdrawing his hand for an in- 
stant, he obtains a one-fifth-second ex- 
posure without jarring the apparatus in 
any manner, resulting in perfectly sharp 
negatives. 
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TWISTED NAIL CAN BE 
DRIVEN INTO CONCRETE 


Steel nails, twist 
ed like a drill, 
revolve when 
struck and thus 
force themselves 
into concrete or 
steel. They can be 
used as shown to 





fasten wood to 


steel or concrete 


attached directly to con- 
without the use of expan- 
sion bolts or nailing plugs, by means of 
1 new type of nail. The nail, made of 
tough steel, comes in lengths up to tour 
inches and is twisted in the manner of a 
drill. When it is struck, the twist causes 
it to turn and thus it bores its way into 
the concrete Once driven home, 
the nail remains securely locked in place 
until it is 


Woop c¢: 


CTele Ol 


steel 


or steel 


Twist ec out 


Looking like a gigantic 
human hand, this skele- 
ton of a whale’s flipper 
was so large three men 
were needed to carry it 


ad 





a 
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THREE MEN NEEDED 
TO CARRY MONSTER 
“HAND” OF A WHAL 


SHAPED like a monster human h 
the odd specimen of bone, illustrate: 
left, recently aroused the curiosity 
passers-by when it was carried thro 
the streets of London. The limb is act 
ly the bony structure of a Green] 
whale’s flipper, and is a part of a skel 
which was being moved piecemeal fy 
one museum to another. Its five term 
bones radiate like human fingers, and 
of them, shorter than the others, res 
bles a thumb. So heavy is the speci: 
that three men were needed to carry 
Complete skeletons of the Green! 
whale are relatively rare, although 
species is commonly cited in textbooks 
the typical member of its family. 


NO FORM FOR CONCRETE PILES 


UNUSUAL speed in sinking concrete piles is attained 
with a new method that uses no forms for the con- 


crete. 


First, holes are drilled with a motor-driven 


auger contained in a steel cylinder. Water encoun- 
tered is drawn off by an electric pump. When the 
drilling has reached the required depth, the con- 
crete is poured. Thus it hardens before water seep- 
age can dilute the mixture. On a recent operation 
in Portland, Ore., 256 such piles were sunk at an 
iverage speed of sixty-six minutes for each one. 











CAPABLE of whirling 
model craft through the 
air at better than 400 
miles an hour, a new 
device recently installed 
at the Guggenheim Air- 
ship Institute at Ak- 
ron, Ohio, provides a 
spectacular means of 
testing airplane design. 
The tubular whirling 
irm of the device. 
shown at left, is sup- 
ported by a heavy up- 
right beam and is 
braced so models up 
to twelve feet in length 
can be tested. 


Concrete is poured dirs 

ly into the hole dug by 
the motor-driven auger. 
The edges of the hole, as 
shown above, prove that 
no forms are used to hold 
the concrete while setting 


Left, earth chewed up by 
the auger fills the steel 
cylinder which is then 
withdrawn, as_ shown. 
Power is supplied by mo- 
tor truck that carries it 


FLOATS IN TANK 
MEASURE LEVEL 
OF ANY LIQUID 


WEIGHTS in 
form of a string 
of floats actuate 
newly design: 
gage to meas 
the level of liq 
in tanks, T 
buoyant floats 

suspended from the gage and hang ins 
the tank. When there is no liquid in 
tank, the whole weight of the floats 
borne by the gage, which registers zer 
\s the tank is filled, the weight is tr: 
ferred to the liquid and the marker ri 
The new gage will measure all liquids 
POPULAR 
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NOVEL TESTS AID WAR ON BARNACLES 


SEEKING a way to prevent the forma- ors of paint are most effective in retard- 
tion of barnacle growths on the hulls of _ ing the collection of the pests. The barn- 
ships, German investigators have estab- acles, by fouling the lines of the hull and 
lished laboratories to determine what col- sometimes increasing the ship’s weight by 
hundreds of tons, reduce its speed and in- 
crease the consumption of fuel. Cleaning 
the hulls every two years, as is done in 
the case of big passenger liners, is a seri- 
ous expense for the ship owners. The cost 
in the instance of the Leviathan is $50,- 
000. The Germans working on the prob- 
lem, submerge boards, painted in various 
colors, at selected points on the North | 
Sea. Withdrawn after four weeks, the 
quantities of barnacles adhering to the 
various colors are compared. Another test 
consists of revolving a wood disk continu- 
ously in a tank of 
sea water. Thus it is 
seen how quickly 
the barnacles attach I 
themselves to mov- 
ing objects, as com- 
pared with station- 
ary ones. Americans 
have also investi- 
gated the formation 
of barnacle growths 
using white paint to 
check them. 
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»ve, workmen scraping barnacles from the 
1 of a ship. Center, panel used to test 
tective power of paints: Right, rotating 
k shows how motion affects marine growths 

























COLORED LIGHTS WAKE DORMANT SEEDS 3.00 4 6 tw 


; with his nine-inch 
Rep and yellow light ship model in its 
s have proved a magic ae sag ee unusual mounting 


1d for waking dormant 

is, in the hands of ex- 

s of the U. S. Depart- 

t of Agriculture. Some 

have a period of 

rmancy following = har- 

ting. and sometimes 

to grow properly if 

ted in the fall. After 

seeds had been soaked 

vater for some time 

, then exposed to red or 
pe ow light, the dormant 
was found broken. 
~irangely enough, blue or 








n light retarded the 
germination of seeds, DAINTY SHIP MODEL HAS 
. RIGGING OF HUMAN HAIR 
ee 
en Usinc human hair for rigging, and bank- 
ut check cancellations for deadeyes, A. G. 
Law, New York commercial artist, has 
elaborated upon our plans of the clipper 
; ship Sea Witch to produce a model re- 
Above, testing effect of or P 
lights of various colors markable for the delicacy of its workman- i 
K on dormant seeds. At left, ship. The nine-inch miniature is mounted 
L seeds exposed to red light upon a hand-painted map showing the 
seneeie tetas ence spot where the history-making vessel was 
) wrecked in 1856. 
NEW FLIVVER SUBMARINE 
8 CARRIES ONE PASSENGER 
' ONE-MAN submarine, built by a Chi- 
. inventor, has undergone tests in 
h it was submerged to a depth of 
n feet. The strange craft is ten feet 
1 ind carries one man comfortably. So fF 
he the occupant can see under water, 
is | rectangles of glass are set into the 
0 of the craft near the bow. The boat 
pa owered by an electric motor, and is 
F to dive by means of fins attached 
ither side. 
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Breeding Does 


BOTH DOGS BUT DIFFERENT 
A giant among the specially bred 
dogs is this great Dane posed be- 
side a miniature German pinscher 
bred, by selection, to a tiny size 


BREED of super-dogs, 
as remarkable for in- 
telligence as the 
eight y-odd varieties 

known today are for their spe- 
cial peculiarities of appearance 
and usefulness, may be pro- 
duced by careful mating of an- 
imals selected for their mental 
ability and natural talent. 

Dr. William J. Lentz, dire 
tor of the Small Animal Clini: 
of the School of Veterinary 
Medicine at the University of and 
Pennsylvania, believes that the 
same process of selective breeding that has 
produced such specialized physical types 
as the Sealyham and the Boston terrier, 
can be successfully applied to the devel- 
opment of dogs so superior in mental power 
as to rank as the Brain Trust of the canine 
world and form super-dogs. 

The American Kennel Club recognizes 
eighty-nine distinct breeds of dogs. They 
range all the way from the tiny Chihuahua 
that weighs as little as two pounds to the 
lordly St. Bernard that weighs as much as 
two hundred. Some of these such 
as the greyhound, the bulldog and the 
dachshund were in existence when the 
world was young. Others, such as the Aire- 
dale, the Boston terrier and the Sealyham, 
are “made” breeds—varieties of dogs 
evolved by cross-bré ding for spec ialized 


breeds 


A GENIUS AMONG FOX TERRIERS 


This super-intelligent terrier, who has demonstrated his talent by counting 
selecting colors, is the type that will be used to breed for brains 


purposes and now become distinct breeds. 

Many dog lovers like to believe that the 
big, black Newfoundland has a dash of 
bear blood in him, and that the German 
shepherd is near kin to the wolf. But scien- 
tists agree that all the dogs in the world 
to-day are descendants of common canine 
ancestors. Outwardly there is a big differ- 
ence between a regal great Dane and a 
yapping fox terrier, and an even greater 
difference between a high-stepping Irish 
setter show champion and a hungry-eyed 
nongrel sniffing around a_butcher-shop 
back door. But those differences are the 
result of specialized breeding and of envi- 
ronment. 

Naturally, dogs bred for many genera- 
tions for special purposes have developed 
distinctive characteristics. For thousands 


‘ 


For years the St. Bernards have | 
famous fortheiralmost human brains 
Selective breeding is expected to 
them marked increase in intelligenc 


By 


ROBERT 
E. MARTIN 


of years greyhounds have 
been bred for speed, and 
the dogs that to-day 
chase mechanical rabbits 
around our dog - racing 
tracks are but little dif- 
ferent from the grey- 
hounds that many cen- 
turies ago ran down fleet- 
footed game for th 
pleasure of the sport- 
loving kings of Babylon 
Man, making use 
through the years of his 
closest animal friend, has divided dogdom 
into its eighty-nine clans for his own ad- 
vantage and amusement. To help him in 
the business of earning his living he has 
bred dogs such as the collie and the Old 
English sheepdog to do the work of herds- 
men, the terriers to keep his farms and 
stables free from rats and other vermin, 
and the husky to drag his sleds in 
frozen North. To help him in his sports 
and more varieties of gun dogs. To pander 
to his vanity in luxurious surroundings, he 
has produced such toy dogs as the peking- 
ese, which in old-time Chinese palaces 
was bred in varying colors to match th 
costumes of the dandies of the celestial 
courts. By highly selective breeding he has 
produced dogs that conform to the man- 
MONTHLY 
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Canine 


Who Are Selecting Intelligent Specimens 


as Parents of Real Super-Bright Animals 


m standards of their particular breed 
—dogs of standard size, standard color, 
and standard physical conformation. He 
has bred anatomical monstrosities such as 
the English bulldog. He has changed the 
natural shape of the heads of dogs such as 
the collie and the German shepherd. He 
has changed the color of dogs such as the 
lale and the bull terrier. 
\nd while he was very busy doing all 
that, says Dr. Lentz, he has neglected to 
d dogs so as to improve the dog’s most 
table quality—his intelligence. 
Dr. Lentz is both a scientist and a dog 
lover. Differences between breeds, though, 
not interest him especially. In his eyes 
“dom is a true democracy without dis- 
tions of social caste. He finds as many 
ts to admire in a mongrel as he does in 
blue-ribbon winner. All dogs, he says, 
n't the same, but the vital differences 
ween them aren’t the differences be- 
en breeds, but the differences between 
ividuals. 
Dog fanciers, Dr. Lentz thinks, put too 
h emphasis on trying to breed dogs 
h certain marked physical character- 
. and not nearly enough emphasis on 
ig to breed dogs of above-average in- 
gence and helping them develop. 
He tells a dog story, a true one, to drive 
e his idea. One of his friends owns a 
1, and on that farm keeps a good-tem- 
pered old sow that has become a great deal 
ol a pet. One summer, flies bit the sow’s 
so badly that they became raw. To 
her more comfortable her owner 
smeared her ears thickly with lard. 
he farm collie was an interested watch- 


( this act of kindness. When it was fin- 


ished he walked over to the sow to inves- 
tigate more closely. The lard smelled good 
to him, so he began to lick it off one ear. 





for Brains 


Geniuses Foretold by Scientists 


Right, an English bulldog. 
He is proof of what can be 
done to bring about physi- 
cal changes by controlled 
breeding. Below, an Alsa- 
tian, so intelligent he has 
no trouble learning to go to 
the help of a drowning man 








That tickled, and the sow tossed her head. 
The dog walked around her, and began to 
lick the other ear. Again the sow tossed 
her head. The collie took time out to think 
things over. Then he went into the barn, 
and came out with a large ear of corn in 
his mouth. Dropping the corn in front of 
the sow, he waited until she began to eat 
it—and then licked the lard off her ears at 
his ease undisturbed by a tossing head. 

That particular collie, it happens, isn’t 
a blue blood. He couldn’t win a prize in 
the smallest dog show. But there can be no 
doubt about his being a dog of superior in- 


s police dog already has enough trains to learn to attack escaping criminals, as he is demon- 
ting in this picture. Further scientific breeding is expected greatly to improve his talent 





telligence. Dr. Lentz thinks that he should 
be mated with another dog of superior in- 
telligence. Their offspring undoubtedly 
would be above the average in dog intelli- 
gence. If that system of breeding were con- 
tinued for several generations of dogs, and 
the dogs of each generation were given the 
advantages of careful training and of close 
companionship with their masters, a breed 
of unusually intelligent dogs would result. 
If the system were continued over a long 
period, always mating the most intelligent 
dogs, the result would be a breed of super- 
dogs with amazing intelligence. 

As the dog is man’s closest animal 
friend, it is much more important that he 
be intelligent than that he be of a certain 
color or that his head be of a certain shape. 
Who wouldn’t much rather own a remark- 
ably intelligent mongrel than a stupid prize 
winner unfit to be a real companion? 

There isn’t any such animal as a thor- 
oughbred dog. The term “thoroughbred” 
applies only to horses that are descendants 
of the Turk and barb stallions and brood 
mares that were taken to England from 
the Near East three centuries ago. But 
there are eighty-nine varieties of pure-bred 
dogs, and not all of those varieties are re- 
markable for their intelligence. 

Science has proved that there is little or 
no relation between the size of a man’s 
brain and the power of his intelligence. A 
small man with (Continued on page 119) 
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Clothes bag for auto folded and 
carriedbyhandles. Right, opening 
the bag on the road is easy job 


NEW CAR LOCK THWARTS THIEF 


UsING a cylindrical key, a recently marketed auto- 
bile lock tor doors or ignition is said to afford pro- 
tection against thieves. A thief attempting to open the 
lock would have to pick each of its seven plungers 
separately. Drilling or shearing off the lock is said to 
he hardened steel shell. The 
lock does not bear a number, a secret number being 
furnished the owner. Duplicate keys can be obtained 
from the factory only 
on present ition of the 
complete lock, which 
prevents thieves from 
securing a duplicate 
key for unlawful use 


} i} 
’ impossible because of t 


























To AID students 
of art and medicine 
in studying the pos- 
tures of the human 
body, a young Ger- 
man sculptor has 
devised skeleton 
puppets that can be 
adjusted to any pose. 
The figures are made 
of aluminum, and 
iction of their joints 
is patterned after 
that found in the 
human body. Like 
marionettes, the 
puppets are manip- 
ulated into the de- 
sired attitude with 
the aid of. strings. 
The illustration at 
the left shows the 
inventor of theskele- 
ton puppets viewing 
a pair of his crea- 
tions which show all 
of the bones. 













placed. 
tecting 


a suit 


MILLION FAKE DOLLARS 


COINED IN ONE PIECE 


Wuat a million dollars in gold w 


look like, if it were fashioned into a 


gle coin, is shown by a model recently 
on exhibition at Chicago. Constructe 


scale, the big disk measures thirty-nine 


three eighths inches in diameter, an 
three inches thick. If it were actuall: 


gold, the massive coin would weigh 


pounds. The picture above compares 


hage size with a woman’s handbag. 
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Waterproof Clothes Bag Rides on Car’s Roof 


CLOTHING is carried without soiling or wri 
kling and without crowding the interior of the ; 
tomobile, in a new luggage container that lies 
the roof of the car. It consists of a heavy, wat 
proof canvas case that is attached by ropes to 
car roof and a lighter bag in which the clothing 
The clothing bag is inserted in the | 
case by attaching the handle at one « 
to the hook of a pull cord inside the case. W) 
the clothing bag has been inserted, the butt: 
along the end of the case are snapped down m 
ing the case dust- and water-tight. 
is lifted off the pull-cord hook and folded on 
handles at either end permit it to be carried 1i! 
case, a feature that adds greatly to 
convenience as a luggage carrier on auto tri 






The waterproof and dustproof luggage container lies flat « 
the.roof of the car where it does not interfere withpassengers 


HUMANLIKE SKELETONS POSE FOR ARTISTS 
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with the Net 


ANGLEWORMS can be dried until they 
only forty-six per cent water and then 
be revived. But if they become only 

ie-fifth of one per cent dryer than forty- 

_ they are dead. 





\ THIRTY-MILE-AN-HOUR wind, blowing 
ross a road, exerts a 300-pound side push 
a car traveling a mile a minute. 





A MEMORY EXPERT in Great Britain 


as sold his head for $5,000. It will be 
studied by scientists after his death. 






_ Soup! = 
& - QoF 


THE CRAWFISH has an eye in its tail. 


liscovered by a Harvard scientist, it is 
ensitive to light but sees much more 


owly than the eyes in the creature’s head. 





A BEAR'S DEN, with an inverted peri- 
ope, has been built in Yellowstone Park 


» enable scientists to study the habits of 
1e animals during hibernation. 







CM UP AN 9% 
SEE ME | 


SOME TIME! 


AN ATHLETE with as much energy as an 
erage car going a mile a minute could 
rl a sixteen-pound shot nearly ten miles. 





FUNGUS is fighting fungus in a New 
rsey experiment station where scientists 
e trying to overcome plant diseases 
used by parasite growths. Trichoderma, 
croscopic fungi, are being employed to 


at up the destructive growths. 





AN INTERNATIONAL record  collector’s 
tb has been formed, with headquarters 
Bridgeport, Conn., to foster the hobby 
collecting old phonograph records. A 
ew York City supply house specializes 


: early records for such collections. 





OR EVERY HOUR on the air, radio per- 
mers practice from five to fifteen hours 
the studio. 





EAGULLS have a monument at Salt 
e City, erected because they saved 
y settlers from a grasshopper invasion. 





EES are color-blind but they see “in- 
ble” ultra-violet and infra-red rays. 


BH) RUB ME THE 
WRONG WAY 
ANO| SEE RED 
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FRAMEWORK REMAINS STATIONARY 
WHILE DRUM IS REVOLVED BY A 
SELF ~ CONTAINED MOTOR 
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NEW ELEVATOR WORKS WITHOUT CABLES 


ELEVATORS travel under their own, self- 
contained power in a system upon which 
a New York inventor has just received a 
patent. Each car is suspended from a 
hollow drum containing a driving motor. 
Under control of the operator, the drum 
revolves and climbs a vertical series of 
rollers by means of a worm on its exterior, 
as shown in the diagrams. Reaching the 


CAMERA RECORDS 
SIGN LANGUAGE 


ONE of the strangest of dic- 
tionaries is being compiled by 
the Smithsonian Institution at 
Washington to preserve the sign 
language of American Indians. 
Instead of being written on 
paper the dictionary is being 
recorded on motion-picture film. 
A full-blooded Indian, familiar 
with the sign language, is seated 
before the camera and his ges- 
tures are photographed. The use 
of visual language already is 
little more than a memory, and 
the motion-picture dictionary is 


ROTATING DRUM clear the principle 
CLIMBS SHAF and method of oper- 


-IRCULAR CRADLE 
EN[ SCAR ER 1M Hk M 





. p . Richard Sanderville, Blackfoot Indian, talking in sign 
being made for future students. language before a camera that is making a dictionary 






Illustration making | 


ating an_ elevator 
that travels underits i 
own power without i 


ssh the ordinary cables 











top of its endless shaft, the drum inverts 
itself and starts down the other side, the | 
elevator car remaining upright meanwhile. 
Advantages of the new system, the in- 
ventor declares, are that extra cars may 
be used during rush hours and withdrawn 
when not needed; also, that the system 
removes present restrictions that limit the 
height of elevator shafts. 
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AN ODD-LOOKING pusher-type plane is 
the latest contribution of French aeronau- 
tic engineers to airplane design. The con- 
trols found at the tail in the conventional 
plane are, in the new ship, attached di- 


Right, Dr. T. M. Hall with 
the two stuffed dummieshe 
used to tame the wild birds 
that frequented hisGeorgia 
garden. Below,a couple of 
birds so tame they alight 
on the doctor’s hat while 
he sits quietly in a chair 


SILVER RODS SHOW 


DimiINnvutive rods of silver, put 
through third-degree tests at the 
U. S. Bureau of Standards, are re- 
vealing interesting new facts to ar- 
chitects and builders. To study the 
rate at which metals flow. or 
“stretch” while bearing a load, the 
rods are weighted and kept for sev- 
eral months in an oven where heat 
accelerates the stretching. Silver 
rods are used since they can be cut 
from a single crystal of the metal. 





Pusher Plane’s Controls Hooked to Wings 


rectly to the wings or to the stubby en- 
closed cabin. The wings are swept back 
in a V pattern and rudders are carried at 
the wing tips. Directly beneath each rud- 
der is a tubular skid that serves the same 














USES STUFFED DUMMY 
TO TAME WILD BIRDS 


TAMING wild birds with the aid of dum- 
mies is the feat of Dr. T. M. Hall, Mil- 
ledgeville, Ga., physician. He first placed 
a show-window dummy in his garden. 
When the birds grew used to it, he sub- 
stituted an effigy of himself, with a card- 
board chest that simulated breathing when 
he pulled a long string. Finally he him- 
self took the place of the dummy, and 
found that the birds were not alarmed. 


METAL’S “STRETCH” 





Weighted rods of silver are placed in this appa- 
ratus to study their stretch under a load. Left, 
silverrods,onelongerthantheotherafterstretching 








we This French-designed 
pusher plane has its con. 
trols attached directly + 
the wings. Three whee! 
are necessary to help th 
queer craft makea land 
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purpose in landing as the ordinary tail 
skid. The unusual weight distribution of 
the craft makes a third landing wheel n 
essary. This is located under the forwa 
tip of the cabin. The plane is power 
by a five-cylinder radial engine mount 
behind the cabin. An unusual feature is 
the absence of a tail. 


CAMERA FOR MICROSCOPE 
AIDS AMATEUR’S WORK 


WITH a new photomicrographic outtit 
designed especially for amateur micro- 
scope enthusiasts, pictures of specimens 
can be made easily. The outfit consists of 
a focusing tube, a light-proof connector, 
and a box-type camera that swings about 
a support. The microscope is placed on 
the base and adjusted until the image is 
sharp. Then the camera is swung over 
the eyepiece and the picture is snapped. 


CELLOPHANE MASKS. SAVE 
DOCTORS FROM GERMS 


CELLOPHANE 
masks for doctors 
and nurses are a 
recent innovation 
at a Los Angeles, 
Calif., hospital. 
Worn before the 
face, the transpar- 
ent shields are de- 
signed to lessen 
the chance of con- 
tagion in treating 
patients with com- 
municable diseases, without obstructing the 
wearer’s view or otherwise inconveniencing 
him. The masks may be donned or re 
moved in an instant, and are either worn 
with a headband or clipped to the users’ 
spectacles, as shown in the illustration 
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By means of horse- 
drawn sweeps, like 
the one below, a 
1,200-ton bridge 
was moved 80 feet 


j 


ENGINEERS recently  suc- 
ded in moving a 700-foot 
idge, weighing 1,200 tons, a 
stance of eighty feet. The 
idge is the forty-three- 
ar-old structure that car- 
s Calvert Street over a 
vine in Rock Creek Park, 
Vashington, D. C. At its 
w location, it will carry the 
alvert Street traffic while a 
w bridge is being built. 


First miniature railways were 


id under each of the five 


teel piers. Rollers, carrying 


uge timbers, were laid upon 


hese rails and the bridge, by 
neans of jacks, was raised 


om its foundations. Steel 
irders were then slipped un- 
r the structure and its 
eight was transferred to the 
ler-borne timbers. Horses, 
irning great winches, pulled 


he bridge to its new location. 

















Photo shows one end of the bridge cut loose and 
ready to receive the rollers upon which it was moved 


MICROSCOPE DEVICE AIDS CELL STUDY 


TINY quantities of fluids may be in- lens, with the aid of glass needles oper- 
cted into a single living cell, such as a_ ated by hand screws. The attachment is 
ood corpuscle, with the aid of a new at- a versatile form of an instrument known 
ichment for any standard microscope. as a micro-manipulator. 

hus the cell’s reaction to poisons, 


esthetics, and saline solutions can 
watched at close hand. A cell 
iy also be dissected beneath the 
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Above, using new micro-manipulator to inject fluid into a 
cell specimen for microscopic study. Left, close-up of device 







Air picture of the bridge at its new location 
after being moved successfully from old site 


NEW LEG SHACKLE HOLDS 
RUNAWAY PRISONERS 


A NEw leg shackle that automatically 
disables a prisoner who tries to run is be- 
ing tested by the U. S. Division of In- 
vestigation. Invented by a seventy-three- 
year-old Louisiana farmer, it consists of 
two hinged steel rods, bound to the thigh 
and lower leg by padded chains. As a 
prisoner bends his knee sharply in at- 
tempting to run a 


ratchet mechanism in 
the hinge automati- m-m~ 
cally locks, preventing es 


him from again 
straightening the leg. rv { 
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idea save? 


your idea? 


1 How widespread is the need? 


4 How much money will your 


3 How much competition is 
there in the field affected by 


How sound is the basis of the 
industry your idea affects? 


8 TESTS THAT SAVE 


INVENTORS TIME AND MONEY 


5 Will the change be too sud- 
den for the public? 


6 How much will it cost to put 
your idea on the market? 


7 Is the idea enough of an im- 
provement to warrant install- 
ing new machinery and 
scrapping that already in use? 


8 Can your invention compete 
in price with rival products? 


+ Is Your Idea 
Worth Patenting: 


By CuestTerR A. WEED 


F YOU tried to sell an Eskimo an electric fan, a South Sea 
Islander a sled, or a Sahara sheik a motor boat, the world 
would think you crazy. Yet, in effect, that is what amateur 
inventors are doing every day of the year. They are 

spending their time, their money, their energies inventing things 
nobody wants and for which nobody will pay. 

Not long ago, one of my clients came to see me about get- 
ting a patent on a new kind of notebook. She was a woman 
who had taken out more than thirty patents over a period of 
years. I asked her if she had made any money out of them. 
She seemed surprised. “No,” she said, “I nevet made a cent. 
But I think if I get enough patents, one may make me rich.” 

That has been the attitude of many inventors I have met in 
the nearly fifty years I have been practicing patent law. They 
have been inventing aimlessly, fumbling for the keyhole in the 
dark. And in the end, they have been disappointed in their ex- 
pectations and have concluded the game is not worth the candle 

In fact a recent survey shows that a high percentage of all 
inventions never pay back the costs of getting the patent. 
This, I believe, may be traced largely to the fact that inventors 
so often fail to analyze the market and the demand for their 
ideas before they go to the trouble and expense of patenting 
them. This precaution should never be omitted 

In the hope of helping beginners avoid wasted time and 
money, I am setting down eight tests for estimating the de- 
mand for an invention and the prospects of making money 
from it. In the first place 

How widespread is the need: 

The ideal invention, of course, is something everyone will 
use all the year around. Rubber heels, clothespins, mamma 
dolls, shoelace tips are universal inventions that have made 
fortunes. A new kind of coconut grater for housewives or a 
new kind of doll for children will have more chance of profit 





than an automatic rhymer for poets or a clawproof coat for 
lion-tamers—for the simple reason that housewives and chil- 
dren outnumber poets and lion-tamers. If your idea fits in the 
home, in business, or in an important branch of manufacturing, 
its chances of making money are greater than if it is confined 
to the theater, the golf links, or the shooting gallery. Ask 
yourself the question: What class of people will need my in- 
vention and how large is the group comprising the class? 

If your idea is an improvement on an article already in use, 
find out how many of these devices are sold annually. If it is 
an entirely new development, ask experts in the branch affected 
by it, without telling them the details of the invention, what 
the demand would be for the idea if it actually does what you 
claim it will do. 

One invention for which there has been a wide demand for 
years is a non-refillable bottle. A standing offer of $1,000 has 
been made by one hair tonic concern for such a container as 








Many inventions are about 
as badly needed as a good 
electric fan by an Eskimo 
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would prevent refilling the bottles with counterfeit products. 

Hundreds of patents have been taken out on such bottles. 
yme have trick valves at the top; others a labyrinth of chan- 
els winding through the solid glass of the neck. In both cases 
1e idea is to allow the liquid to flow out but not in. So far, 
wever, all of the attempts have been either unsuccessful, 
10 costly, too easy to tamper with, or too hard to manufacture 
nd fill. The rewards are still open for the man who can solve 
1e problem in a cheap and simple way. 

Another way of estimating the need is to check up on the 
‘equency with which the device is likely to be used. If it is 
mething that is needed a dozen times a day, it is a better 

t financially, other things being equal, than if it is used once 
week or only on the Fourth of July. 

One striking exception to this rule was an involved mechan- 
m upon which I once helped an inventor obtain a patent. He 
id worked for years upon it although it was designed to be 
sed only once in a decade. It is employed to sort and file 
itistics during a census. Although its use is not widespread, 
s high-speed, time-saving features during the rush work are 
orth vast sums to the government. Its value lay in the way 

answered Test Number Two, namely: 

How much money will your idea save? 

If you invent a machine that turns out the same article at 
ilf the cost, you will have no difficulty interesting manufac- 
irers. However, if you invent an article that will wear twice 
s long, the result may be another story. 

A number of years ago, a new kind of non-skid chain ap- 
eared on the market. It was designed with solid links across 
he tread of the tire so it was almost impossible to wear it 
out. Another concern sued the manufacturer and in court was 
ble to obtain a decision preventing the sale of the new chain 
s an infringement on a prior patent held by them. But after- 
vards, no one ever manufactured the superior chains. They 
isappeared from the market. They wore too well, so well 











Selling a sled to a 
South Sea Islander 
would be a cinch as 
compared to the job 
of finding a market 
for some ideas that 
uninformed inven- 
tors try to develop 
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You could hardly expect a desert sheik to get excited over this 


motorists did not need to buy new chains for many, many years. 

It is well for an inventor to keep in mind, when determining 
whether his idea is likely to prove profitable, that just because 
it is an improvement does not necessarily mean it will be 
welcomed by manufacturers. An idea may be a good idea, a 
valuable idea, and yet an idea nobody wants. Manufacturers 
are in the business of selling certain merchandise. They are 
not apt to welcome innovations which reduce the market for 
this merchandise. 

Puncture-proof tires, having all the qualities of present-day 
tires, for example, would be welcomed by motorists, but prob- 
ably not by tire makers. They would cut down the demand 
for tires by lasting too long. Some have already been invented, 
but they are not on the market. 

In an industry where the competition is keen, 
there is always a better chance of finding a con- 
cern to accept your idea. In fact, Test Number 
Three for estimating your prospects of making 
money from your idea is: 

How much competition is there in the field af- 
fected by your idea? 

If your invention is intended for use on auto- 
mobiles, for instance, you have a wider market 
than if it is to be used on cameras, for there are 
many more motor-car makers in America than 
manufacturers of cameras. 

Probably the best example of the importance 
of this factor is the case of Adrian de Piniec- 
Mallet, a French boarding-house keeper in New 
York City. 

Early in the present century, he came to my 
office with drawings of a new kind of bed. In 
his boarding house he had been using single beds 
in small rooms. However, often double beds 
were needed and after working on the idea for 
some time, he finally produced what proved to 
be the father of the modern day-bed which can 
be opened into a double bed at night and con- 
tracted into a single one in the daytime. 

Six feet, two inches is the standard length for 
beds. Mallet took two wooden cots, with spring 
fabrics stretched between the ends and cut an 
inch or so from the end of one. This permitted 
it to slide in between the endboards of the longer 
cot. By substituting rollers for legs on the inner 
side, he produced a bed that would telescope in, 
at the same time keeping the spring fabrics or 
tops of the cots substantially level with each 
other. Because mattresses of the same thickness 
could be used on both cots, the Mallet bed was 
a great improvement over the old trundle bed in 
which the smaller of the two beds was much lower 
than the larger one. 

The idea seemed so obviously of value to him 
that he thought the first manufacturer he ap- 
proached would snap it up. But, although the 
beds made a fortune when they did appear on the 
market, Mallet had to argue with many different 
manufacturers in New York, Boston, and else- 
where before he found one with sufficient insight 
to see the possibilities (Continued on page 120) 
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LIGHTING A MICROBE SPECIMEN 


Having mounted a solution containing microbes, as described in the text, the slide is placed beneath 
the lens and illuminated by an enclosed and directed light as is shown in the illustration above 


F THE microscope could make vis- 

ible nothing except the tiny plants 

known variously as_ bacteria, mi- 

crobes, or germs, it still would de- 
serve its position as the leading tool of 
modern science. In the first place, it was 
the microscope that revealed the presence 
of these organisms and made possible the 
researches that showed them to be plants 
rather than animals. By magnifying bac- 
teria in milk, meats, and canned goods, 
the microscope helps to prevent the sick- 
ness that results from poisons. By reveal- 
ing germs occurring in the blood, waste 
matter, or stomach contents of sick per- 
sons, it enables physicians to identify 
diseases and wage successful battles 
against them. This magic instrument also 
has been used to make visible, in coal and 
other fossil remains, germs that lived mil- 
lions of years ago! 

There probably is as much variation in 
the sizes of bacteria as there is in plants of 
the garden or tield. Scientists have reason 
to believe that there are vast numbers of 
microbes so small that they never will be 
seen through the microscope, at least not 
through one that works on present opti- 
cal principles. On the other hand, there 


dre many varieties of bacteria that are 
when compared with others of their kind, 
very large so large thev can be seen 


through the average amateur microscope 
that magnifies a few hundred diameters 
You cannot simply train your micro- 
scope upon a drop of stagnant water or a 
bit of decaving meat and see the bacteria 
that are living in it. You have to go about 
this business of microbe hunting syste 
matically, employing stains and _ special 





WITH YOUR 


methods to render the tiny germs visible. After 
you have gone through the process once, you 
will be surprised at the speed and ease with 
which you thereafter can stain and mount bac- 
teria for observation. You will find this process 
one of the most fascinating in microscopy. 
Equipment for a microbe hunt does not have 
to be elaborate. A few clean slides and cover 
glasses; some denatured or, better still, absolute 
ethyl alcohol; a bottle of Loeffler’s methylene 


blue stain; some liquid petrelatum or Canada FORMS OF BACTERIA. Here are two 
balsam for mounting, and the usual tweezers, of the commonest forms of bacteria and 
medicine droppers, and glassware used in most those you will be most likely to en 


slide-making operations, are about all that you 
need to secure slides of bacteria. 


e HOW TO PREPARE, STAIN, AND MOUNT A 


{ Preparing bacteria for observation under a microscope. A 
small quantity of bacteria material is smeared on a slide 


9 When the smear is dry 
nm 


alcohol is burned to fix it 


a 
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Microbe Hunting 


MICROSCOPE 





counter. The rod-shaped ones are bacil- 
li and the spherical ones are cocci. Oth 
ers spiral in shape are called spirilla 
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You can find bacteria almost anywhere. 
our mouth is swarming with them. The 
iter of the fish bowl has hundreds of 
em in every drop. They are present in 
ilk, buttermilk, cheese and, of course, 
spoiled foods in great numbers and are 
sily found and mounted. 

Your mouth is a fairly well-stocked bo- 
nical garden, as the following procedure 
ill demonstrate: 

Lay out one or more clean glass slides 
d cover glasses. Incidentally, a “clean” 
le does not mean one that merely is 
ped a few times with a cloth. You must 
nove every trace of dirt and grease, par- 
ularly grease, if you want the best re- 
its. A simple method of cleaning a slide or 
ver glass is to wash it first with soap and 
iter and then scour it with a greaseless 
usehold cleaning agent. Finally, polish 
1e glass with a clean cloth such as a well- 
ished linen towel. When the glass sur- 
ce is perfectly clean and free of grease, 
drop of water placed on it will spread 
it into a thin film. It is a good idea to 
iss the polished slides and cover glasses 
wo or three times through an alcohol or 





OMEMADE LAMP. This laboratory microscope 
iminator was made largely from odds and ends. 
is powerful enough for high-powered magnifica- 

Instructions for making given in the text 








) Loeffler’s methylene blue preparation is ap- 
) plied for two minutes to stain the specimen 
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How to Find Germs, Mount 

Them, and Study Their Life 

History Beneath Your Lens 

Is Clearly Described Here 
By 

Morton C. Walling 


gas flame, just before using, to remove 
traces of grease. Be careful not to hold 
them in the flame long enough to cause 
warping or cracking. 

Touch the tip of your tongue lightly to 
the center of one of the clean slides. Al- 
low the spot of moisture to dry, or heat 
the slide gently to hasten drying. Lay the 
slide face up—that is, with the side to 
which you touched your tongue, upper- 
most—on a watch glass or other support. 
Let a drop of alcohol fall on the center of 
the slide. When it has spread out into a 
thin film, strike a match and touch the 
flame to the edge of the alcohol layer. The 
burning alcohol fixes the bacteria that 
were transferred to the slide surface from 
your tongue. In other words, the treat- 
ment kills the germs and preserves them 
in their natural form. 








A 
4 After the stain is washed away with clean 
water, the slide is dried with filter paper 


Loefiler’s methylene blue is a satisfac- 
tory stain for coloring bacteria, You can 
purchase this preparation at biological sup- 
ply houses and some drug stores, or you 
can make it as follows: 

Add to thirty cubic centimeters of al- 
cohol all the methylene blue it will dis- 
solve. Mix this with 100 cubic centimeters 
of distilled water to which has been added 
two drops of ten per cent potassium hy- 
droxide solution. (To make a ten per cent 
solution of potassium hydroxide or any 
other salt, mix one ounce of it with enough 
water to make ten ounces of solution). 
You will find this stain useful in preparing 
all kinds of specimens for the microscope. 

Place one drop of the methylene blue 
solution on the material to be stained and 
let it remain for one to two minutes. You 
may get better results by diluting the 
stain with three or four times its volume 
of water, and letting it act for a longer 
time. 

Wash the stain off by letting tap water 
run over it, and dry the slide. A quick and 
easy way of removing the water is to use 
a sheet of filter paper as a blotter, being 
careful to press it against the specimen, 
and not to wipe it across the glass. It will 
pay you to become acquainted with filter 
paper, for it can be used for many things 
in the microscope laboratory, its chief 
value of course being as a filter for stains 
and other solutions from which you de- 
sire to remove solid particles. 

Although the slide can be examined as 
it is, it usually is desirable to add-a cover 
glass that is held in place by a mounting 
medium. For this medium you can use 
Canada balsam, the result being a perma- 
nent slide. Some expert microscopists pre- 
fer liquid petrolatum, an oily substance 
that is said to have better optical prop- 
erties than balsam. You can obtain it 
from a druggist. Ask for the heavy grade, 
in a dropper bottle. Place a small quantity 
of the petrolatum, just enough to spread 
out evenly beneath the cover glass, on the 
stained specimen, and add the cover glass. 
There should not be enough of the petro- 
latum to ooze out around the edges. If you 


YOUR OWN BACTERIA. Touching the 
tip of the tongue to a slide deposited 
the bacteria seen in circle. The dark oval 
spot is the nucleus of a dead cell 


3ACTERIA SPECIMEN FOR OBSERVATION UNDER YOUR MICROSCOPE ®@ 





A tiny bit of petrolatum is placed on the 


7 smear. Add cover glassand specimen is ready 
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want to make the mounting permanent, 
simply apply with a small brush gold size 
about the edge of the cover glass. 

You probably will not be able to see 
anything on the slide when you examine 
it with your naked eye, except perhaps a 
slight blueish tint; but when you examine 
the slide with your microscope, at a magni- 
fication of 250 to 500 diameters, you find 
that your mouth contained more than 
teeth. 

The large, irregular stained patches that 
are visible in the microscope field are bits 
of tissue or food that were in the saliva. 
In addition you see a lot of little specks. 
Some are round, others are two or three 
times as long as they are wide. You move 
the slide a little. Here is something! A 
dozen or so little balls are strung together, 
like beads on a string; and here is another 
string, but the beads are rod-shaped in- 
stead of spherical. 

These isolated specks and strings are 
bacteria, the tiny plants that were in your 
mouth. Probably most of them are harm- 
less, because your mouth normally is 
swarming with them. Probably, too, some 
of the germs are of the pathogenic or 
disease-producing type. But do not let 
that worry you, for the average healthy 
mouth contains many harmful bacteria 
that are prevented from doing damage by 
the normal resistance of your body. 

If your microscope does not reveal the 
bacteria distinctly, try improving its per- 
formance with filters, or by adding a sub- 
stage diaphragm as described in a preced- 
ing article, (P.S.M., June, °34, p. 40) if 
this useful accessory is lacking. Perhaps 

different stain, such as carbo! fuchsin, 
will work better in some instances. After 
vou have determined what to look for, 
you can distinguish bacteria with a magni- 
fication of only 100 diameters. A good 
rule is to look first for the chains of rods 
or spheres 

You can find bacteria almost anywhere, 
by following the preparation method out- 
lined. In some cases it will be necessary 
to introduce variations. For example, in 
the preparation of milk specimens, which 
make excellent subjects for the amateur, 
you must remove the fat and manipulate 


the stain so that the best contrast is 
produced. 

Preparation of milk for bacterio- 
logical examination can be outlined 
in steps as follows: 

1—Make a thin smear of milk or 
cream on a slide. 

2—Dry gently over a flame. 

3—Cover the specimen with a few 
drops of xylol for two and one half 
minutes, and then drain off. This 
removes the fat. 

4—After xylol has evaporated, 
add several drops of acetone and let 
remain for about three minutes. 
Instead of acetone, you can use al- 
cohol for two to five min- 
utes, or until the smear 
has lost its milky appear- 
ance and become clear. 

5—Stain with Loeffler’s 
methylene blue for about 
two minutes. Rinse in 
ordinary water. 

6—Cover the smear 
with alcohol for one min- 
ute. This bleaches out 
some of the stain, affect- 
ing that in the bacteria 
less than in surrounding 
material 

7—Mount in liquid pet- 
rolatum or other me- 
dium. 

8—Label, listing source 
of material, stain used, 
and results obtained. 

The presence of bac- 
teria in milk does not mean that it is un- 
fit for use. Dairy companies make no 
attempt to remove all bacteria for the 
simple reason that it would be impractical 
if not impossible. They simply strive to 
keep the number down to a safe maximum. 
Probably, too, many of the bacteria you 
observe in milk were killed by the Pasteur- 
izing process. 

You will find it a fascinating adventure 
to look for germs in all kinds of materials. 
If you happen to cut your finger, make 
a blood smear and stain it to reveal the 
bacteria. Perhaps you will be lucky enough 
to find a white blood corpuscle that has 



























































BACTERIA FOUND IN MILK. In the upper circle are harm- 
less bacteria in Pasteurized milk. Above, buttermilk bacteria 


devoured a number of germs. It is by such 
means that the white corpuscles rid your 
body of disease-producing organisms. 

In examining the juices of canned fruits 
you may encounter tiny specks that resem- 
ble bacteria, but which are in fact tiny 
yeast plants. A microscopic cruise through 
a drop of juice from canned peaches re 
vealed thousands of tiny yeast cells but 
not a single bacterium. The peaches had 
been opened several days before, but 
showed no signs of spoiling. Later they 
fermented. Generally you can distinguish 
yeast cells by their oval shape and com 
paratively large (Continued on page 110) 


MAKING A LIGHT FOR YOUR OWN MICROSCOPE 





VENTILATION 
4 





1O8-WATT, T-10 LAMP 


Diagram at leftshows the manner 
of constructing a laboratory-type 
lamp at a fraction of the cost of 
a ready-made article. This gives 
you a light similar to that wide- 
ly used in research laboratories 
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The best way of assem 
bling the homemade il- 
luminator is shown i 
the two _ illustration 

above and at left. The 


mh he “aon lens is held by th 
Shy te spring shown in 
gw” the foreground. The 


screw-on sunshade 
in front of lens tube 
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Steering with Rudder 








istration above shows old and new 
thods of steering a ship. Right, mo- 
rboat with bow-tube steering device 


RUDDERLESS Ocean vessels are en- 
sioned by H. W. Falker, Middle 
illage, N. Y., inventor of a steer- 
ig method that eliminates the fric- 
onal drag of a large rudder situated 
the propeller wash. As a result, 

maintains, the speed of a ship 
ll be materially increased, and it 
n be operated with improved 
onomy. Additional advantages 
iimed for the method he provides 

that a ship can maneuver to or 
mm a wharf without the aid of 
igs, and while at sea can turn with 
nusual swiftness, if necessary, to 


Left, bottom view of a 
boat using the new 
steering method. The 
inlets and outlets of 
the bow tubes can be 
seen, together with 
control valve that has 
been taken from boat 


SMALL MOTOR 





<udderless Ship Steered by Streams of Water 


PROPELLER 








FLOW OF 
H WATER IS 
CONTROLLED 
BY VARYING 
SIZE OF 
OPE NING 


TURNS ROTARY . LARGE MOTOR 
VE SL mee x ae DRIVES PROPELLER 
— IN VALVE 


New steering system as it would 
appear in an ocean liner. Inset 
shows propeller and its housing 


tubes so that water may be allowed 
to flow through either one. When 
the boat is under way, it may be 
steered by opening one of the tubes, 
and the reduced water pressure at 
the forward end of the opened tube 
causes the boat to turn toward that 
side. A propeller, placed inside the 
valve and operated by hand, also 
permits the boat to be maneuvered 
in close quarters while at rest, and 
gives additional steering effect if 
desired, when under way. Ina large 
craft the propeller would be oper- 
ated by a powerful electric motor, 
and would be withdrawn from the 
valve chamber when not in use. 
The accompanying drawings give 
additional details of an installation 
of the new steering system, suit- 


oid a collision. According to Falker, of installing two tubes in the bow of the able for a typical ocean liner. It is be- 
s plan operated successfully when tested boat, crossing each other diagonally, and lieved that the new system would prove of 
a small scale with the aid of a four- open to the water at each end. A rotary — special value in increasing the maneuver- 
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n-foot outboard motorboat. It consists valve is placed at the crossing of the ability of large vessels in close quarters. 


SPIKE-STUDDED STREET CARPET TO STOP SPEEDING CARS 


DIFFICULTY and danger encountered in stopping 
speeding automobiles have led Boston police to experi- 
ment with a speeder’s carpet designed to puncture the 
tires of a fugitive car and thus halt it. The carpet is 
a strip of leather long enough to span the usual city 
street and containing two rows of long, sharp pikes 
that are held rigidly upright. On the approach of a 
speeding car, the strip is unrolled and stretched across 
the car’s path. It is expected that the spikes will de- 
flate all four tires of a car as it crosses the carpet. 


OUR MECHANICAL WONDERLAND 
AGAIN AT THE WORLD’S FAIR 


Vistrors to A Century of Progress exhibition at 


Chicago this year are again invited to inspect PopuLAR 


SCIENCE MONTHLY’s Mechanical Wonderland. This 


exhibit shows, by means of more than 200 working 
models, the principles on which some of the most 


marvelous of modern machines operate. 




















































































































































A radio beacon guides these five 
girl students in a blindfold race. 
Note receivers carried by runners 








HOUSE STUCK ON A WALL 
IS BUILDERS’ NIGHTMARE 


DEFYING all the laws of engineering, a 
house that is probably the most top-heavy 
structure in the world stands next to the 
gardens of King Fuad, at Mendora, Egypt, 
The house was built as the result of a dis- 
pute over the ownership of a plot of 
ground. One claimant, in an attempt to 
establish his title to the plot, reared a 
spite wall on it. The other hung a house 
upon the wall. The hanging house, orna- 
mented in the Egyptian style, contains 
three narrow rooms. To reach the rooms 
it is necessary to use a ladder, as the 
ground floor is merely the thickness of the 
wall. This remarkable structure, believed 
to be the only one of its kind in the 
world, is shown in the photograph above. 


Radio Beam Guides Girls in Blindfold Race 


ELECTRIC COIN TESTER 
DETECTS COUNTERFEITS 


THE electric “detective” shown 
at the right is being used by a chain 
of banks in Australia to detect 
counterfeit coins. Invented by an 
Australian, the testing device is 
built into a box six inches square, 
and includes a slot for coins and a 
small dial. The latter bears three 
markings: sixpence, one shilling, 
and two shillings. Suspected coins 
of these denominations are dropped 
into the slot and a button on top 
of the device is pressed. If the coin 
is genuine, a needle swings around 
to the proper marking on the dial. 
If it is counterfeit, the pointer re- 
mains stationary at zero. 





Five blindfolded co-eds at the Univer- 
sity of Cincinnati recently competed in 
an odd foot race, guided only by th 
beams from a radio beacon set up on the 
campus. Each girl taking part in this unu- 
sual contest carried a small receiving s 
and wore earphones through which th 
guiding signals wer 
heard. The signa! 
transmitted were of 
two kinds like thos 
used to guide planes 
on commercial air- 
ways, one indicating 
to the contestant that 
she was following the 
true course and the 
other telling her tha 
she was wandering 
astray. The girls had 
little difficulty finding 
their way to the spot 
where the _ transmit- 
ting antenna had been 
temporarily set up. 
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LIGHTS TELL STORY OF WAR ON PEST 





















Above, L. A. Strong, 


° = 
chief of the Bureau we 
of Plant Quarantine, oe 


watches map portray 
conquest of fruit fly 


Right, the mechanism 
that controls the map. 
Revolving drums with 
contacts keep lights 
flashing in sequence 


Tiny flashing lights, 
mounted on a large map of 
Florida, are telling World’s 
Fair visitors of the victory 
won by the U. S. Department 
of Agriculture over the Medi- 
terranean fruit fly in that 
state. Each of the 181 lights 
represents an area in which 
the pest appeared. The light 
flashes on to indicate the ar 
rival of the fly in the area, 
and is extinguished to show 
its disappearance. 
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Spearing Balloons Is New Boat-Race Hazard 


—— 


OR eel ns 





3ALLOON “busting” from 
careering speedboats is the 
spectacular sport recently 
devised by a racing associa- 
tion in California. Before 
the start of a race, a cable 
is stretched above the start- 
ing line of the course about 
ten feet above the water. 
Large toy balloons are sus- 
pended from the cable by 
means of weighted cords 
that are just long enough to 
enable the balloons to be 
touched byamechanic stand- 
ing in a speeding boat. As 
the pilots steer their craft 
under the balloons at the 
finish of each lap, the me- 
chanic, armed with a spear 
and standing in the boat, at- 
tempts to puncture a bal- 
loon. If he fails, the pilot 
must circle about until the 
mechanic finally succeeds in 
spearing his balloon. Only 


Spearing balloons at the end of a lap is a thrilling new feature of power-boat racing recently then can the boat continue 


put into use by a racing association in California. 





DIVING HELMETS WORN AS 
SWIMMERS LEARN STROKES 


Divinc helmets are worn by pupils tak- 

swimming lessons from a San Fran- 
co, Calif., instructor who employs a 
lical new method of instruction. Wear- 
these helmets, the beginners frequent- 
remain under water for long periods 
ring which they study the swimming 
vements of the instructor and later at- 
ipt to imitate them. The helmets are 
de from thin metal containers and cost 
le. The bottom is removed and the sides 
lowed out to fit over the shoulders. The 
met is held in place by straps that pass 
ler the arms of the wearer. Good vis- 
is insured by a large rectangular win- 
w in the front of the helmet and air is 
pplied by a hose that leads to an air- 
mp at the surface. 
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Photo shows spearman 


poised for 


a lunge on with the next lap. 


TICKET CHOPPER ENDS THEATER GRAFT 


THEATERS are protected against 
fraud by an ingenious new ticket 
chopper that makes impossible 
the reselling of tickets. The new 
chopper guards the management 
of the theater by automatically 
sorting the ticket stubs according 
to the hour of deposit. Once an 
hour the hopper of the machine 
rotates and the stubs are depos- 
At 
the same time, a bell rings in the 
box office and the cashier is re- 


ited in a different container. 


quired to note 
the serial num- 
ber of the tick- 
et being sold at 
that moment. 
Any ticket not 
deposited in the 
chopper within 
an hour is in- 
stantly identi- 
fied when this 
number is com- 
pared with the 
serial numbers 
of the stubs in 
the different 
containers, 





















Left, general view of new ticket chopper designed 
to stop fraud, Above, device with hopper removed 


TINY NEW BRAKE TESTER 
WORKED BY ONE HAND 


One of the most compact brake testers 
yet devised can be operated with one hand. 
The new device weighs only a few pounds. 
The wheel whose brake is to be tested is 
jacked up and the brakes applied. The 
tester is then clamped to the tire. Down- 
ward pressure is applied to the handle of 
the tester, as shown at left, until the wheel 
is made to turn. The pressure causes a 
needle to move and the reading on the 
dial, as wheel starts to move, indicates 
the holding power of the brake. 
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USE CARBON DIOXIDE 
IN NEW GLOW LAMP 


Licut, practically the equivalent of 
laylight, is provided by a new-type tubul- 
ar lamp that uses carbon dioxide instead 
of filaments. It provides illumination in 
much the same way as the neon and mer- 
cury-vapor lamps. The carbon-dioxide gas 
is made to glow by passing an electric cur- 
rent through it. The photograph above 
shows the new lamps undergoing tests. 


Electric motor _ 


cycle powered 
by storage bat- 
tery hits fif- 
teen-mile pace 












STORAGE BATTERY POWERS 
ELECTRIC MOTOR CYCLE 





DRIVER CRASHES CAR IN 
TEST OF GUARD RAILS 


Hatr-RAISING methods were recent 
used by engineers on a California highw 
to test a new type of metal guard r: 
Driving an automobile at high speed, t! 
driver cut the front wheels sharply a 
threw the car into a skid. The rear e 
of the car crashed into the guard rail, 
shown in the snapshot at left. The n 
guard rail is a wide strip of metal, held 
several inches in front of a line of hea, 
upright timbers by supporting metal arn 
When the rail is struck, the metal ar 
bend, thus cushioning the shock and re- 
ducing the liability of the car crashing 
over into the ditch. 




















MoTOR-DRIVEN 
sirens are being in- 
stalled on the roofs of 
tall buildings in Paris 
to warn residents of 
the approach of raid- 
ing airplanes in the 
event of war. Each of 
the sirens, of which 
two have already been 
built, is provided with 
eight conical horns. 
The horns are ar- 
ranged in a circle so 
that their alarm: can 
be sounded in every 
direction. Special 
power plants supply 
current for the sirens. 








UsING electricity for power, a 
motor cycle built by a Parisian 
inventor is virtually noiseless. 
Current is supplied by a storage 
battery carried on the frame be- 
tween the wheels, in 
the position occu- 
pied by the engine 
in gasoline cycles. 
The cycle can run 
more than forty 
miles on one charg- 
ing of the battery 
and can maintain a 
speed of more than 
fifteen miles an hour. 














MuRALS, painted with 
invisible color, are the 
latest wonders achieved 
by applying science to 
art. Such invisible mur- 
als, now being applied to 
the walls of a room in 
the Benjamin Franklin 
Institute in Philadelphia, 
Pa., depict outstanding 
events in Franklin’s life. 
In ordinary light, the 
walls bearing the murals 
appear as blank. Under 
ultra-violet rays, how- 
ever, the murals. appear 
in strong colors. 


GAS IN NEW 
SPRINKLER 
CHOKES FIRE 


AUTOMATIC pro- 
tection against fil 
is offered by a re- 
cently marketed 
self-contained sprin 
kler that fights 
flames with a smoth- 
ering gas. The alumi- 
num sprinkler units 
are hung from the beams or ceilings of t! 
rooms to be protected. When fire breaks ou! 
the flames melt a solder cap to release the 
gas, which, being heavier than air, descends 
and smothers the fire. 
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HEIR members ranging 
in age from eight to six- 
teen, competing drum 
corps recently marched 
and played before critical 
judges in Philadelphia, Pa. These school 
children, led by tiny drum majors, pro- 
fessionally whirling their batons, demon- 
strated their proficiency and the popularity 
of the drum corps. For this Philadelphia 
contest was not unique. In thousands of 
other towns and cities, similar contests are 
held each year. Nor is this surprising in view 
of the fact that the drum corps is America’s 
basic musical unit. It was important in 
Colonial times and as the fife and drum 
corps it flourished through the Revolutionary 
War, the War of 1812, the Civil War, and 
survives in the annual G. A. R. reunions. 
The World War restored it to national 
popularity. Since then more than 20,000 
organized and_ well-trained public-school 
bands and more than 30,000 high-school 
orchestras have been scientifically developed 
and continue to function. All of them, how- 
ever, are founded on the drum corps, of 
which several thousands are now active in 
this country. 


The drum corps is basic because nearly 
every boy and girl is born with a sense of 
rhythm. Our cavemen ancestors beat time 
on hollow logs. The Chinese have been beat- 
ing time on calfskin drumheads for 30,000 
years. Human hearts beat rhythmically; the 
earth rotates rhythmically; we breathe 
rhythmically; hence, we inherit rhythm. 

Thus it happens that Charles Goodhall of 
Sedan, Kan., can assemble twenty-four girls 
from the Sedan public schools, where they 
have been taught the meaning and length of 
musical notes; can refresh their memories 
about full notes, half notes, quarter notes, 
eighths, sixteenths, thirty-seconds,  sixty- 
fourths, and grace notes by diagrams on a 
blackboard; can instruct them in holding 
drumsticks and making rolls and in a few 
weeks turn out a group of skilled drummers. 
All of this, the result of lessons given twice 
weekly, with a maximum of forty-five 
minutes a lesson. 

For the same reasons Professor O. H. 
Gerlat can begin at the School of Engineer- 
ing, Marquette University, Milwaukee, Wisc., 
with an equipment of twenty snare drums, 
two bass drums, twenty ordinary or ‘“so- 
prano” bugles, four bass bugles and two bass 
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drums on December 1, and on the follow- 
ing March 17 can send his boys out for 
an exhibition drill and parade to celebrate 
St. Patrick’s Day. 

An example of how easy it is to start 
and develop a drum corps is found in the 
public schools of Springfield, Mo., where 
a high school chorus has been taught to 
sing “by rote.” Applicants for the drum 
corps were lined up and marched around 
the school auditorium to piano music. 
Those who did not fall into step readily 
were eliminated. Final selections also 
were made by size, to secure uniformity 
in marching appearance. 

Those finally selected were taught, by 
example, to hold the left drumstick be- 
tween the thumb and first finger and the 





second and third finger; the 
other stick gently wrapped in 
four fingers of the right hand. 
Having readily achieved the 
first necessity of successful 
snare drumming, they began on 
a simple “mama-dada” roll— 
two strokes with the left hand 
for “mama” and two strokes 
with the right hand for “‘dada”’. 

After this, the first of the 
classic fundamentals which 


have been indorsed and used 
by master drummers for more 
than two centuries in Europe 
and America, progress toward 
speed and variety can be made 
rapidly. But snare-drum sticks 


Lee Suttel, drum major of an American Legion Corps 
at Buffalo, N. Y., with a cup he won as the champion 
baton twirlerof the Legion, in a contest at a convention 


must be held in this manner if the 
drummer is to attain excellence 
and learn to drum tirelessly. 
The famous Sanford A. “Gus” 
Moeller, teacher of many drum- 
ming stars and author of text 
books on drumming, once put on 
his Colonial drummer’s uniform, 
hung his deep, army-style drum 
over his shoulder and, just because 
he had long wanted to enjoy a 
real march with a drum, walked 
and drummed his way from New 
York to Boston. He completed the 
trip of about 250 miles over the 
Boston Post Road in eleven days, 
marching every foot of the way 
and beating his drum at every step. 
During nighttime — stop-overs, 
he gave drumming exhibitions be- 
fore American Legion Corps and 
before other corps belonging to 
the New England Drum and Fif- 
ers’ Association. By carrying his 
drum and holding his sticks in the 
traditional rudimental manner, 
Gus made the journey without 
raising one blister on his hands. 
James M. Spencer, who joined 
the Union Army in 1861 as a 


fourteen - year-old drum- 
mer with Company H of 
the Fifty-Seventh Indiana 
Volunteers, drummed 
through the Civil War; 
“tapped,” ‘“‘sticked,” and 
“rolled” with the 158th 
Regiment Indiana Volun- 
teers through the Spanish- 
American War, and with 
the Home Militia of Sher- 
idan, Ind., during the 
World War. He continued 
drumming at all patriotic 
gatherings until he was 
well along in his eighties. 
Drummer Jim Spencer 
carried a deep-bodied army 
style drum. A shallow drum has not 
enough “body” for marching. 

James Whitcomb Riley drummed with 
the Greenfield, Ind., boys from 1868 to 
1878, which may explain why he was so 
adept at writing rhythmic poetry. 

Arthur “Dad” Rackett, who has been 
beating the “side drum,” or snare drum, 
since 1874 and still does the long. roll or 
‘“Mama-Dada”; marching tap beats, with 
or without ‘“‘flams” or grace notes; “ruffs’’, 
strokes and “drags,” “ratamacues”’, “para- 
diddies” and all the other tricks with 
drum sticks that experts can do, is prob- 
ably the oldest active rudimental drum- 
mer, for he is still on the job at the 
Wisconsin Veterans’ Home. Dad _ volun- 
teered for the World War and became 
the white-haired drummer in the 1918 
version of “The Spirit of ’76.” 

Dad is the son of a drummer. So is 
George Lawrence Stone of Boston. In 
fact, Stone is the fourth generation in a 
family that has drummed professionally 
Hence, it is not surprising that he should 
be the drum instructor of Marlboro 
Mass., Drum and Bugle Corps which 
started in 1930, made its first important 
public appearance at the American Legion 
national convention at Boston that year 
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This snappy corps, representing a Baltimore, 
Md., Legion post at a convention in Kansas 
City, presents a fine appearance on parade 


ind became the Legion’s national cham- 
pion drum corps during the Chicago con- 
vention and contest of 1933. 

Nearly 250 Legion drum and _ bugle 
corps were in the annual parade at the 
Chicago convention. Almost every State 
in the Union was represented. A majority 
of the corps entered the annual contest. 
Hence, when Marlboro became the nation- 
al champion it had to show something in 
playing and drilling. The Marlboro corps 
was typical of the Legion in that only 
two of its players were professionals, a 
proportion that will hold good for 
most of its 2,000 or more drum corps, 

Stone is, of course, a “rudimental- 
ist’’ and not a “catch as catch can” 
or “scratch” drummer. To reach the 
prize-winning class in any of the 
local, county, state, regional, and 
national corps contests held from the 
\tlantic to the Pacific each month 
in the year snare drummers must be 
trained in the rudiments. 

In order to make this training as 

tinless for the public as possible, 
pupils are taught, not on resounding 

rumheads, but on little rubber prac- 
ice pads. From practice pads, the 
upils go to drums. Under proper in- 
ruction it does not take long to 
ach a group of normally intelligent 

ien to play the drum and bugle. The 
North Chicago Post of the American 
egion ordered corps instruments 
nd obtained an instructor in Feb- 

lary, played creditably on the local 
‘lemorial-Day and _ Fourth-of-July 
arades the same year, and during 
hat September won fourth place 
gainst thirty contestants in the 

linois State Drum Corps Contest. 

The buglers had a tougher time of 

Buglers must not only have a 
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sense of time or rhythm, they must also 
have a sense of pitch or tonal altitude, 
must be able to tell a high tone from a 
low tone by ear. Tone is the result of 
vibration, the faster the vibrations the 
higher the tones. Tones, properly asso- 
ciated, make a melody. Also, tones, prop- 
erly superimposed, make harmony. But 
the first problem in bugling is to make 
some kind of a tone. 

The old army or regulation bugle has 
no keys or valves and yields “open tones” 
only—C, G and E, for the Reveille and 
other bugle calls heard so often in army 
camps. 

A good teacher shows his pupil, by ex- 
ample, that his lips must act like rubber 


bands and be laid loosely against the 
bugle’s cup-shaped metal mouthpiece: 
cheeks drawn in rather than protruded; 
the tone attacked by a quick stroke of the 
tongue between the lips which must not 
be too close together. Only a little breath 
is required for such tone making. The 
higher tones are made by dravving the lips 
tighter, the lower tones by loosening the 
lips. Under no conditions must the mouth- 
piece be pressed against the sensitive lip 
muscles. 

By using this non-pressure system, sore 
lips are avoided and a bugler can play 
almost forever without being tired or 
without playing blue notes. In my youth 
we blunderingly played high notes by 





“ 


A prize-winning American Legion drum and 
bugle corps about to go into action in a 
national competition. Military bearing and 
striking uniforms are important to success 


punching the mouthpieces against our lips. 
The lips were therefore crushed against 
the teeth. As a result, the buglers’ lips 
either became leather or were as sore as 
boils and were useless after an hour or so 
of playing. With the modern, non-pressure 
system, good tone is always possible and 
the bugler, like the rudimental drummer, 
can go on forever. A five-hour march 
does not faze him. 

Nearly all beginning buglers naturally 
sound the note “G” on the staff. Tests 
with a blackboard and a teacher’s bugle 
soon teach the young pupils to pick out 
the C and E on the staff. Later they learn 
to reach the G and C above the staff and 
to find the C below the staff. A few 
hours of this fundamental teaching and 
the buglers are started on tunes. 

John Philip Sousa was one of the pi- 
oneers in showing the possibilities of 
drums and “open tone” bugles. In 1888 
he wrote a Trumpet and Drum book which 
included not only the rudiments of drum- 
ming but also a march for drums and 
bugles which he entitled, ‘With Steady 
Step.” A few years later the March King 
wrote part of “With Steady Step” into 
the trio or last movement of his famous 
“Semper Fidelis,” first played by the cele- 
brated Washington Marines Drum and 
Bugle Corps. 

The recently introduced piston bugle 
has changed the tonal picture for adult 
as well as juvenile corps. Open-tone bugles 
are usually in the key of G and only G, C, 
and E, with their octaves can be sounded. 
A piston, or single-valve bugle, adds four 
tones to the standard or open-tone instru- 
ment. Also, baritone or bass bugles are 
built with longer tubing, which makes 
their tones an octave lower than the 
standard instruments, thus giving body 
to the music 

That is why your surprised ears have 
been hearing in recent parades of drum 
and bugle corps “Susan Jane,” “The Cav- 
alier,” “America,” “Onward Christian Sol- 
diers,” “These Are My Happy Days,” 
“Auld Lang Syne,” “The Long, Long 
Trail,” “Who's Afraid Of The Big, Bad 


Doing the Scotch Twirl on the bass drum 


Wolf?” and a dozen other old and 

new favorites which were formerly 

played only by bands. 
Enlargement of scope 


in bugle 
playing, plus increase in the numbers 
of rudimental players have encour- 
aged the organization of so many 
drum and bugle corps that thousands 
of youngsters and adults are march- 


ing forward toward national har- 
mony, toward a creative use of leisure. 

As an example of how quickly the 
rhythm and harmony idea takes hold 
there is the little town of Chelmsford, 
Mass., not far from Boston. Last Christ- 
mas Guy E. Hazeltine proposed a junior 
drum and bugle corps for his American 
Legion Post at Chelmsford. His Post 
promptly made him chairman of a Drum 
Corps Committee which sent out a circu- 
lar letter explaining to parents, public- 
school teachers, and other adult citizens 
why a Junior Corps would be beneficial. 

The Legion offered to buy the equip- 
ment. The public bought most of it by at- 
tending card parties, concerts and other 
benefits. Instructors were secured at a 
modest figure. George McElroy, who made 
“Dot” Slamin the national junior cham- 
pion drum major, voluntarily took the 
Chelmsford junior drum majors in tow. 
Soon the Chelmsford Juniors became a 
civic institution. 

Thus are the older musicians preparing 
for the time when they can no longer 
thump and bugle; thus are good Ameri- 
cans carrying on a tradition going back to 
Colonial days; thus are we living in a 
new era of rhythm and harmony, for we 
have never had so many drum and bugle 
corps as we have today. 


George Lawrence Stone, veteran teacher and a 
descendant of a drummer in the Revolutionary 
War, shows how to hold sticks for rudimenta!s 
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seful Articles Made from Coat Hangers 


BROOM HOLDER. The 
photo at left indicates 
successive stages in the 
making of a broom hold- 
er. Below, using holder 

















LIERS, a file, and a pile of wire 
coat hangers are the only equip- 
ment and materials required for 
# making a variety of wire articles useful 
in the home. For purposes in which 
rustproof qualities are important, gadgets 
can be constructed from galvanized 
hangers. Those made of heavy wire are 
preferable for any article in which 
rigidity is desired, and those of lighter 
stock for things with complicated bends. 
Your ingenuity may find many other uses 
for coat hangers besides those pictured 
here—hooks and hangers of all kinds, cro- 
quet wickets, flower-bed fences, and so on. 
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FLOWERPOT HOLDER 
Made easily from a gar- 
ment hanger, this holder Ss 
supports a plant on a wall 
o pillar. Right, how the 
wire is shaped in loops 












A GROUP OF USEFUL GADGETS. A letter 
file, newspaper rack, and bill hook, all made of 
old wire hangers, are shown in this picture. A 
little imagination will suggest many other uses 













CLIP HOLDS PHONE BOOK. A 
holder for the telephone directory 
is made by shaping a hanger into a 
clip. Below, the holder in use 












TIE RACK, Bent as 
shown here, a hanger 
makes a tie rack. The 
two horizontal arms 
are held together by 
a rubber band in the 
center, forming a clip 












CAMP TOASTING FORK. A 
galvanized hanger is used, the 
wires being crossed near the 
prongs. Leave some spring in 
handle to make the fork rigid 















STRETCHER FOR 
WOOL HOSE 


Mark a point three 
inches from the cen- 
ter of a galvanized 
hanger as the center 
of the toe of the 
stretcher, and the 
sides will work out 
in the shape of a 
foot for the drier 








TIE PRESS. Creases 
disappear from neckties 
when they are stretched 
on this tapered press. 
The press also serves as 
a hanger for the necktie 
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MIRROR WITH 


PARALLEL 
SCRATCHES 





MIRROR WITH 
SINGLE 
SCRATCH 





INTERFERENCE BANDS 
AS SEEN BY EYE 





MIRROR WITH MIRROR WITH = FROSTED 
PARALLEL SINGLE SCRATCH LAMP 
SCRATCHES —S 
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INTERFERENCE BANDS IN LIGHT 


With two mirrors, one with a single straight scratch 
and the other with two parallel scratches, arranged 
in front of a light bulb, as at left, interference bands 
can be seen when the 
single scratch is viewed through the two scratches 
The interference bands will appear as in the circl: 
at top. The diagram above shows how the waves i: 
the light rays meet out of step and cause the fine lines 


light coming through the 


Scratched Lines on Murrors Show 


How Astronomers Measure 
Enormous Stars 


NE of the most fascinating sur- 

prises you get in reading about 

the development of modern sci- 

ence is the way in which some 
apparently trifling discovery, made by a 
ploneer, gives the key to the most amaz- 
ing and unexpected results many years 
later. For instance, Michael Faraday’s toy 
electric generator, made from a few turns 
of wire, wound with rags for insulation, 
became, a hundred years later, an enor- 
mous dynamo, supplying a whole city 
with light and power. 

In a previous article we recalled how 
Newton’s discovery that a prism splits 
sunlight into colors, which can then be 
re-combined into white light by another 
prism, became the spectroscope, reveal- 
ing the chemical composition of the most 
remote suns in the universe. (P.S.M. 
June, ’34, p. 47). 

In the same way a simple phenomenon, 
first observed about 1801 by Thomas 
Young, an English physician, has in our 
time given us a yardstick with which to 
measure the sizes of these same stupen- 
suns. The most remarkable thing 
about the yardstick is that it is only 
about 1/50,000 of an inch long! 

It requires little apparatus to remake 
Thomas Young’s discovery that light 
waves “interfere.” Two bits of mirror 
and a sharp knife or compass point for 
scratching lines across them are all you 
need in addition to a frosted electric bulb. 


dous 


54 


In the illustration at the top of this 
page, Young’s experiment, the bits of mir- 
ror are mounted on light wooden standards, 
but the same results are obtainable with 
the mirrors held in the fingers. 

The mirror nearer the lamp has a ver- 
tical line scratched through the silver 
backing. The mirror nearer the eye has 
two straight vertical lines, ruled as close 
together as possible. 

When the lamp light coming through 


HOW TO MAKE 
INTERFERENCE 
LIGHT LINES 
DISAPPEAR 


the single slit is viewed by your eye 
through the double slit, you will notice 
that the image of the single slit is appar- 
ently ruled with several very fine, hair- 
like lines. 

The diagram at the right of the picture 
explains what causes these narrow stripes. 
It shows two rays of light from the lamp 
bulb passing together through the single 
slit. Each ray is oscillating transversely, 
in waves, as indicated in the diagram. 


A mirror with a single vertical scratch, is set up in front of a light, as 
below. Two mirrors, one with a horizontal scratch and one with two 
converging vertical scratches, are placed together and the light coming 
through the first mirror is viewed as shown in the illustration. As one 
mirror moves over the other, the interference lines disappear and only 
a clear white image of the vertical slit will be seen by the observer 
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HOW TO USE 
INTERFEROMETER 
TO DETERMINE 
SIZE OF STARS 


Ray (A), let us say, travels straight 
to the eye through one of the two slits 
n the other mirror. But ray (B), diverg- 
ng at a slight angle from (A), must 
travel a slightly longer distance in reach- 
ing its slit than (A) does. 

The concentric arcs of circles, drawn 
through the wave crests and troughs, 
show that ray (B) travels half a wave 
length longer, and arrives at its slit with 
its wave motion just opposite to (A’s). 
What will happen? The trough of wave 
(B) will interfere with and neutralize 
the crest of wave (A). Accordingly, a 
da:x stripe will appear on the retina of 
the observing eye. In the same way other 
pairs of light waves, meeting in opposite 
phases, kill each other and a series of 
black outs result. 

These areas of 


interference account 


for the dark hairlike stripes your eye sees. 
But in the case of the bright stripes, 
rays from other points on the lamp meet 
in the same phase of their wave motion 
ind reinforce each other. 
This was the way Thomas Young ex- 
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Photograph at top shows how the principle of light interference 
is used to find the size of distant stars. The apparatus needed, in 
addition to a telescope, is given in the diagram above. The dis- 
tance between the two holes in the cardboard cap is varied until 
the interference lines disappear. Calculation will then give you 
the linear width of the slit in the black paper which is set up 
before a light. In measuring stars, the slit in the paper is re- 
placed by a star as Betelgeuse at right, and its size is found 
exactly as you found the width of the slit in the black paper 


plained his discovery—the interfer- 
ence of light—but of course he 
could not foresee that the tiny dis- 
tance of a half wave length of in- 
terfering light would be used by 
posterity as a yardstick for measuring 
the diameters of almost inconceivably 
large suns. 

To see how this is done we must first 
try an interesting little experiment. Two 
additional bits of mirror are used. On 
one bit a single line is scratched across. 
On the other piece of mirror, two scratch- 
es are ruled so that they converge from 
an eighth of an inch apart 


Simple Apparatus You Can Make for 
Yourself Gives Clear Idea of How 
Gigantic Dimensions of Suns Were 


Determined at Great Observatories 


By GAYLORD JOHNSON 
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see that two bright dots are formed where 
the single line on one mirror crosses the 
two converging lines on the other. These 
two bright dots approach and recede 
from each other as the mirrors slide upon 
each other in the vertical direction of the 
converging lines. After noting this, you 
are ready to try the experiment on which 
star measure- (Continued on page 116) 


until they meet. To try the ly MOVABLE 45° FLAT I5-IN. MIRRORS ‘of 
experiment, hold the mir- ; | FIXED FLAT 45° MIRRORS , v 
rors with their silvered sur- I=-—- 2 --— Ww Ry D-H! + “Q 
faces in contact~and slide —-—+— —— -- BAY |_—_«-— —— — - 
one mirror over the other, Se AT . , y / VA, 
with the single line at right a i! 38 se % MH NO Ip SS 
angles to the converging ' Ys \ YO Aa 
lines on the second mirror. SSS! Ap N TR RY ij) EYEPIECE 
As you slide the mirrors se ea S77 
(meanwhile looking toward 4O-IN. CONCAVE {fy oy FLAT 
an electric bulb) you will ate inl a, ae 
INTERFEROMETER 


MEASURES STARS 


At left, the skeletonlike appara- 
tus is the fifty-foot interferom- 
eter at Mt. Wilson Observatory. 
With this instrument, used as in- 
dicated in the experiment given 
at the top of this page, scien- 
tists have succeeded in measur- 
ing many gigantic stars, whose 
size is enormously greater than 
our sun. Above, illustration show- 
ing how the interferometer will 
give the fractional degrees of a 
sun’s arc making possible the 
calculation of its exact diameter 































































































PADS PLUG EXPANSION 
JOINTS IN CONCRETE 


Concrete bridge railings, roads, and 
sidewalks are protected from frost dam- 
age by a new sponge-rubber sandwich re- 
cently developed for use in expansion 
joints. These open joints are necessary to 
enable the concrete to expand and contract 
in varying temperatures. In winter, how- 
ever, water that freezes in the joints fre- 
quently causes the slabs to buckle; in 
summer, foreign matter becomes clogged 
in the joints and prevents the slabs from 
expanding. The rubber prevents this. 


MAP LIBRARY IS PLANNED 


\ GREAT map library, comprising more 
than 400,000 sheet maps, is being planned 
for the University of Chicago. Fifty thou- 
sand maps are now on file at the univer- 
sity. The chief collections of maps are at 
present owned by the government and are 
located at Washington, D. C. The Mili- 
tary Intelligence Division of the Army has 
a collection of 1.000.000 maps Other 
large collections of maps are: The Library 
of Congress, 688,000; the Engineer’s Of- 
fice of the War Department, 260,000; the 
Interstate Commerce Commission, 175,- 
000, and the United States Geological 
Survey, 87,000. 


i” 


Fortune in *‘Drowned’’ Logs 


A FORTUNE in sunken timber is being recovered from an aban- 
doned sawmill pond by a Wisconsin lumberman who designed his 
own apparatus for the purpose. The logs are found by dragging 
the bottom with a two-foot iron rod suspended from a swiveling, 


raft-borne hoist as shown 


the left. It is equipped with a 
heavy sliding ring hammer and 
with a chuck that holds a large 
spike. After a log has been 
found, the sliding hammer is 


pulled up manually and 


leased. The falling hammer 
drives the spike into the log. 
The log is then hoisted to the 


surface as shown below. 
gas-powered winch is used. 






















DRY FUEL USED IN 
CIGAR LIGHTER 


A POCKET cigar lighter that 
requires no liquid fuel is a 
recent innovation. Modern- 
izing an old principle, it em- 
ploys flint and steel to throw 
sparks against a tubular car- 
tridge of inflammable woolly 
material. The dry fuel burns 
without flame, but with a 
glow that permits lighting a 
smoke in the strongest wind 


REMOTE CONTROL LOCKS CASH DRAWER 


Hidden foot button 
locks cash drawer so 
it cannot be opened 
without special key. 
Inset shows drawer 
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DESIGNED to be _ proof 
against holdups, a remote- 
control cash drawer has 
been introduced. When a 
bandit appears, the store- 
keeper has only to press a 
concealed foot button to 
lock the drawer electrically. 
It cannot then be opened 
until a key is brought from 
a distant place and used in 
combination with the regu- 
lar key. The drawer is made 
of heavy steel plate and is 
securely bolted to the coun- 
ter so that it cannot be 
pried open or carried away. 
Another innovation is a mon- 
ey locker equipped with a 
delayed timing control that 
opens it just fifteen minutes 
after the combination is set. 
There is no way to hasten 
the action. Signs conspicu- 
ously posted warn bandits 
a hold-up would be useless 


USE MODEL ROAD IN LIGHTING TESTS 


A MopEL highway, 240 feet long, has 
been built in the General Electric lab- 
oratories at Cleveland to test the ef- 
ficiency of various methods of high- 
represents a road 
thirty feet wide and nearly 2,000 feet 
long. Models of automobiles, pedes- 
trians, and animals are employed to de- 
termine the visibility of objects under 
the various lights being tested. 


way lighting. It 
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Manuel King’s pet dog, Trixie, is an important member of his troupe. She not only takes part in the act, but also protects her master 


EKleven-year-old Boy is Lion ‘lamer 


N ELEVEN-YEAR-OLD 


boy is making good at a job so 

dangerous that only the hardiest 

men attempt it. He is a lion 
mer, probably the youngest in the 
orld. Armed with a cracking whip, a 
ght chair, and blank cartridge pistol, he 
trides fearlessly into a cage crowded with 
n young lions and, at a sharp command, 
ikes them roll barrels across the floor, 
rolic on a see-saw and roar lustily in 


ock rage. 


The boy is Manuel King, son of a vet- 
eran trainer who breeds lions, tigers, jag- 
lars, and other savage animals in an 
xtensive preserve along the Rio Grande 
ear Brownsville, Texas. As soon as Man- 
iel could walk, he was given lion and bear 
ubs to play with, but it was not until a 
ear ago, when his father gave him ten 
ew-born lion cubs for his birthday, that 
e became ambitious to be a lion tamer. 

Confident of Manuel’s ability, the fa- 
her placed him in charge of John C. 
Guilfoyle, a trainer of thirty years’ exper- 
‘nce who trains the animals raised on the 

inch. Manuel quickly became an apt and 
eager pupil, yet he presented a strange 
roblem. He was so utterly unafraid of 
he lions that Guilfoyle had difficulty con- 
vincing him that precautions were neces- 


SEPTEMBER, 1934 


sary. He would turn his back on the beasts 
or hug them, actions which experienced train- 
ers consider suicidal. At last Guilfoyle had 
to get into a mixup with the lions himself, 
letting them floor and maul him, to convince 
Manuel he was training treacherous killers 
and not playful pets. 

Manuel’s acts now resemble professional 
exhibitions to be seen at the circus. Not 
quite four feet tall, he seems a midget be- 
side the roaring lions, but they obey him. 
When they grow balky, he cracks the whip 
over them. When one tries to approach him, 





Dynamite,a 
star barrel-rol- 
ler of the 
troupe, some- 
times refuses 
to perform. 
The picture 
above shows 
him in one of 
his tantrums 


Yo-Yo, one of 
the boy’s most 
trusted beasts, 
puts on a make- 
believe fight as 
a final thrill. 
The real crises 
of the act are 


the spectators 





































Few veteran lion tamers would 
dare to do what the boy is doing 
in this picture. He shows no fear 


he thrusts out the light chair, feet first. 
When, on rare occasions, this fails to stop 
the lion he fires his pistol. 

Manuel has trained one lion, named 
Yo-Yo, to furnish a thrilling climax to his 
exhibition. At a word from him, Yo-Yo 
roars terrifically, bares his dangerous- 
looking fangs and strikes out menacingly 
with his paws. 

The only ally taken by Manuel into the 
cage, is Trixie, a sheep dog, born at the 
same time as the cubs and raised with 
them. If the lions become quarrelsome, 
Trixie jumps between them. A sharp bite 
on their sensitive noses sends them scur- 
rying back to their places. 

Except for his precociousness as an ani- 
mal trainer, Manuel is a typical American 
boy. He is in the fifth grade at a gram- 
mar school in Brownsville and is rated 


often unseen by above the average in his studies. He plays 


baseball with his classmates. 
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PARKING is said to be made easy by a 
new device that lifts an automobile from 
its wheels and rolls it sideways into a re- 
stricted at the curb. The actual 
parking is done by four power-driven 
jacks, two behind the front axle and two 
at the rear of the car. These jacks, ter- 
minating in small wheels running on end- 
less tracks, are lowered by pressing a but- 
ton on a dashboard panel. When the car 


spac S 


Illustration at top shows mechanism that 
parks car as indicated at left. Above, 
parking controls on dashboard. Right, 
car raised to give view of the device 






has reached the desired height, one of two 
other buttons is pressed to move the car 
either to right or left. Power for these 
movements is taken by special gears from 
the regular transmission system. A fourth 
button on the dash panel is pressed to 











BATHERS COAST 
DOWN DUNES 


COASTING on sand dunes 
is the latest diversion to 
capture the fancy of thrill 
seekers at the seashore. 
The only equipment 
needed is a huge frying 
pan of the type used in 
hotel kitchens. The coast- 
er carries this pan to the 
top of a _ hard-packed 
dune and gets in. A good 
shove sends him flying 
down the dune. The sport 
is particularly popular at 
Virginia Beach, Va., 
where it first appeared. 








AUTOMATIC PEN TRACES LAND’S CONTOUR 





SURVEYING the contour of 
land is simplified by a newly 
devised instrument that writes 
an automatic record of the 
survey. As the device rolls 
along a level overhead track, 
a recording pen traces the 





contours to scale on graph paper that rotates 
on adrum. The pen is moved up and down on 
the paper by a long rod that reaches to the 
ground and glides over the surface on a roller 
attached to its 
drum is controlled by the movement of the 
device along the overhead track. 























lower end. Rotation of the 






lower the car after it has reached its place 
at the curb. The device cannot be used 
until a parking brake is set and it is there- 
fore impossible to lower the jacks with 
the car in motion. 





USE COIL SPRING TO BIND 
NEW MEMORANDUM BOOK 

Cort springs form flexible bindings fo: 
a new type of memorandum books. One 
edge of the covers and pages of the book 
are perforated with more than twenty 
holes and the coil spring is threaded 
through these holes to make a permanent 
binding, as shown above. 





PISTOL-GRIP CAMERA 
WORKED BY ONE HAND 


A MINIATURE aerial camera, recently 
developed in England, enables an aviator, 
flying alone, to take photographs with one 
hand while operating controls with the 
other. The camera has a pistol grip and 
its shutter is worked by trigger action. 
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e North Sea during the World 


“pected to occupy several months. 


















MAKE OLD BATTLE FLAGS LOC 


Right, girls at work 
restoring an old 
battle flag. The 
remnants are pieced 
together and care- 
fully sewed with 
silk so much of the 
riginal beauty is 
igain apparent. Be- 
ow, one of the 
ags that has been 
thus fully repaired 


TATTERED battle flags are restored to a 
semblance of their original beauty by the 
istonishing skill and patience of French 
needle workers. Upon a frame similar to 
that used in making embroideries, girls 
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Hunt Lost Gold in Big Diving Bell . 


WITH a new conical diving bell of huge di- 
nsions, a daring Dutch salvage crew will 
on make a second attempt to recover the 
0,000,000 in gold that was carried to the bot- 
m of the North Sea 200 years ago by the 
undering British frigate Lutine. An attempt 
ide last year to recover the treasure was 
sruptly halted when the bell being used in the 
ork was wrecked by an explosion. Investiga- 
m showed that one of the mines planted in 
War had 
rifted into it (P.S.M., Jan. ’34, p. 30). The 
utine is now covered by forty feet of sand. 
hen salvage operations are begun, workers in 
e submerged bell will clear away the accu- 
ulation of sand, allowing the bell to descend 
adually until the remains of the treasure- 
aring vessel are encountered. Compressed air 
ill be forced into the bell from a surface boat 
protect workmen engaged in the salvaging 
eration from seepage of either sea water or 
nd. The task of recovering the sunken gold is 


ROASTER COOKS STEAK OVER OPEN FIRE 








STEAKS can be cooked convenient- 
ly over an open fire by means of a 
new hand-operated roaster. The de- 
vice consists of a yard-long piece of 
thick wire with a crank attached to 
one end and three wire prongs at 


the other. Its wooden handle is 
grasped in one hand and the steak 
is rotated as the crank is turned. 
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lay out the shreds of shell-torn flags and 
carefully assemble them in their proper 
positions. The pieces are then bound with 
silk thread. The color of the silk matches 
that of the particular section of the flag 
on which it is used. Even when large sec- 
tions have been lost, the remnants are so 
carefully matched that the flags look 
complete when the work is finished. 
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COLORED VAPOR REVEALS 
HOLES IN INNER TUBE 


LEAKS in inner tubes that cannot be 
found by ordinary means are detected by 
means of a recently marketed device that 
indicates visually the position of the 
puncture. A gallon container, filled with 
a red liquid, is attached to a compressed 


Colored vapor is 
forced into a leaking 
inner tube by the de- 
vice seen below. Is- 
suing from the holes, 
it leaves a red stain 






air line or tire pump and also to the tube 
to be tested. Air, passing through the 
container under pressure, vaporizes the 
liquid as it is forced into the tube. The 
vaporized liquid then forces its way 
through the hole and leaves a red spot 
on the tube. In some cases, soapstone is 
so thick on the inside of the tube that 
the colored vapor will not readily pene- 
trate it. Kneading the tube between the 
hands while inflated will break down the 
coating and permit the passage of the 
vapor. The colored liquid used in the 
process does not injure the rubber. 
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TEST FOR MAGNETISM 


By exposing a quantity of iron hydrox- 
ide to a pole of a permanent magnet, 
you can prove its surprising magnetic 
quality. In this it resembles cobalt 
and nickel, which are also magnetic 


























HOW TO MAKEA 
BLUE SNOW 
Cobalt hydromercu- 
rithiocyanateaffords 
a striking chemical 
“stunt”. It can be 
precipitated from a 
solution by adding 
cobalt nitrate, and 
settles in the form 
of delicate flakes 
like a blue snowfall 








BLUE GLASS 
BOTTLE 

























_ WOODEN 
™ HANDLE 


TRANGE strips of paper that change 
color, and mysterious inks that dis- 
appear, are only two of the many 
novel tricks that can be performed 

by the home chemist who experiments 
with cobalt and nickel. 

Both chemicals are highly colored, but 
the fact that cobalt compounds change 
color when mixed with water, opens the 
way to an interesting branch of chemical 
magic. In the first experiment, the ama- 
teur chemist will need several narrow 
strips of soft white paper and a simple 
solution of cobalt chloride, prepared by 
dissolving a few cobalt-chloride crystals. 
Immerse the paper strips in the solution 
and, when they are thoroughly saturated, 
hang them up to dry. In time, a peculiar 
effect will be noticed. In moist air, the 
strips will be unmistakably pink while in 
dry air they will be blue. 

Perhaps you have seen paper or cloth 
prepared in this way and sold as a weath- 
er indicator. Often, it is made up as an 
attractive dress for a doll or folded to 
represent an imitation rose. That such 
devices will foretell the weather is errone- 
ous, but they will, as we shall see, indi- 
cate humidity, which, of course, has a 
















SIMPLE FLAME FILTER 


The bottom cut from an ordinary 
blue glass bottle makes a flame 
filter for testing unknown chem- 
icals, as shown above. Diagram 
at left illustrates mounting of 
the glass in a convenient handle 





close connection with changes 
in weather. 

By preparing two test con- 
tainers, one having a dry and 
the other a moist, atmosphere, you can 
demonstrate this queer action of cobalt- 
chloride paper without waiting for the 
natural humidity of the air to cause the 
change. Two mayonnaise jars having 
screw tops can be used as the test cham- 
bers if they are supplied with test tubes 
or small vials to hold the test papers. 

In the first jar place a few lumps of 
calcium chloride, slide the cobalt-chloride 
paper into the test tube, and screw the lid 
tightly in place. Since the calcium chlor- 
ide has a high affinity for moisture, the 
atmosphere of this first jar can be con- 
sidered as relatively dry. Under these 
conditions, the cobalt-chloride paper will 
be blue. 

Place some ordinary water in the sec- 
ond jar and drop the second strip of co- 
balt chloride paper into the enclosed tube 
When the cap is screwed in place, this 
jar will contain a moist atmosphere and 
the test paper will be pink. 

As a final test, open both jars, inter- 
change the paper strips, and then replace 
the caps. The pink strip now in the dry 
jar will soon turn blue and the blue strip 
will become pink. 

Because of its tendency to change col- 
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HOW SO-CALLED “WEATHER DOLLS” WORK 


r, cobalt chloride can also be used as the 
basis for a novel thermometer. Instead 
of indicating temperature by the length 
of a column of expanding liquid it will re- 
veal temperature changes by a change in 
olor. To demonstrate this, a few cobalt- 
chloride crystals should be dissolved in a 
small quantity of denatured alcohol (radi- 
itor alcohol). Because the alcohol will 
ibstract the combined water from the 
crystals, the resulting solution will be blue. 

The solution should then be heated and 
ifterwards cooled by adding water, a drop 
it the time, until a faint pink color ap- 
pears. This resulting pinkish liquid will 
exhibit a strange sensitivity to tempera- 
ture changes. Held in the hand and shak- 
en, a test tube of the liquid will change 
from light pink to light blue. Heated with 
1 match, the liquid will turn a still deep- 
er blue. Allowed to cool, it will return to 
its original light pink hue. In fact, a test 
tube of the liquid, if stoppered to prevent 
evaporation, can be used as a rough form 
of thermometer. A standard temperature 
chart can be prepared by heating it grad- 
ually and matching the corresponding col- 
ors with mixed water colors. 

This color-changing quality of a co- 
balt-chloride solution also makes it valu- 
ible as a mysterious secret ink. As an ex- 
periment, write a few words on a scrap of 
aper with a clean pen dipped in some 
of the solution. When dry, the writing 
will be invisible but when the paper is 
heated, the characters will appear in blue 
ines. To make them disappear again blow 
vour breath across the paper. 

Because of the beautiful blue color it 
yroduces, cobalt is also an important in- 
sredient in the manufacture of blue glass. 
rlass colored in this way is called cobalt 
‘lass and can be prepared by the home 
hemist by heating a piece of glass rod 
» red heat, touching it to a crystal of 
ome cobalt compound, and reheating it. 
[he cobalt then should be worked into 
he glass with a second glass rod. As the 
glass cools the beautiful blue color of co- 
balt will be clearly seen. The color is due 
o the blue cobalt silicate formed when 
he cobalt combines with the silicon in 
the glass. 
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Above, strips of paper 
saturated with cobalt 
chloride change color 
to indicate changes of 
humidity. Right, how 
the “‘dry”’ jar is made. 
Thisexperimentshows 
why the dress of the 
“weatherdoll’’changes 
color when there is a 
change in the amount 
of moisture in the air 


























































\ DESICCATING if 
SUBSTANCE 
HERE 

















The magnetic property of cobalt steel is 
shown by this device, in which a ring magnet 
is held up by the repulsion of like poles 


Nickel likewise can be used to color 
molten glass. However, in this case in- 
stead of blue, the resulting glass will be 
brown. 

Cobalt glass forms a valuable aid in 
making the various flame tests to detect 
the presence of unknown chemicals. As 
shown in past experiments (P.S. M., Mar. 
33, p. 56), certain compounds can be 
identified by the fact that they tint the 
blue flame of an ordinary gas burner. For 
example, sodium compounds produce a 
characteristic yellow color while potas- 
sium gives off a violet hue. Viewed in the 
flame separately, it is a simple matter to 
distinguish one characteristic color from 
the other. 

However, many times the two chemi- 
cals may be mixed and the combination 
of the two flames will be confusing. In 
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the case of a mixture of potassium ni- 
trate and sodium chloride, for instance, 
only the characteristic yellow of the so- 
dium will be plainly visible, the violet of 
the potassium being hidden by the yellow. 

Fortunately, blue cobalt glass solves 
the problem. Serving as a filter, it elim- 
inates the yellow of the sodium and brings 
out the violet of the potassium. Flame 
filters, made of cobalt glass and used to 
test for unknown chemicals, are on the 
market, but the amateur experimenter can 
obtain excellent results by simply cutting 
the bottom from an ordinary blue glass 
bottle. By mounting it in the convenient, 
yet simple, handle arrangement shown in 
the drawings, the cobalt-glass filter can be 
used in the manner of a magnifying glass. 

Cobalt can be used in still another way 
to detect the presence of potassium com- 
pounds. To demonstrate this, prepare a 
solution by dissolving fifteen grams (about 
three teaspoonfuls) of cobalt nitrate and 
twenty-five grams (about five teaspoonfuls ) 
of sodium nitrite in seventy-five cubic 
centimeters (one third of a glass) of wa- 
ter to which five cubic centimeters of gla- 
cial acetic acid (100%) are added. When 
this test solution is added to any solution 
containing potassium, a telltale yellow 
precipitate will be formed. 

As already described (P. S. M., Mar. 
"34, p. 54), cobalt also performs an im- 
portant part in the blowpipe analysis to 
detect the presence of zinc and aluminum. 
The substance to be tested is piaced on a 
charcoal block and heated by the hot 
flame developed when a blowpipe is used 
with a gas (Continued on page 118) 





SUPPORT 
FOR CHEMICAL 
APPARATUS 


GAS 
PIPE 
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PIPE FLANGE 











A strong support for chemical apparatus can 
be made by screwing a %-inch pipe flange 
to a wooden base and adding a length of pipe 
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DUST CAN. So that 
the bag of a vacuum 
cleaner may be emp- 
tied without incon- 
venience, a dust can, 
with a top that fits the 
bags of standard vac- 
uum cleaners, has been 
introduced. When the 
dust can is full its 
contents are disposed 
of at one operation 


PEDESTAL STOVE 
The circular electric 
range pictured below 
is accessible from all 
sides as the _ stove 
rests upon a pedestal. 
Since no flue is re- 
quired, the stove may 
be placed in the cen- 
ter of the kitchen, 


close to the cupboards 





















——— 


DOUBLE-WALLED 
CUP ON BOTTLE 


A hot drink can be poured 
into the cup on the vac- 
uum bottle, left, without 
burning the fingers as the 
cup has a double wall with 
a dead-air space that re- 
tains the heat. The cup 
works on a principle sim- 
ilar to that found in the 
average vacuum bottle 


































HOME CREAM MAKER. Half a pint of milk and one ounce of butter, 
mixed in the device shown above, produces a quantity of delicious cream. 
In the mixer is a small cylinder with a lever-operated piston. Working 
the handle forces the mixture through openings in jets to form cream 
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CLOCK TIMES PHONE CALLS. Colored lights around the 
rim of this electric clock are used to time long-distance phone 
calls. When a button is touched, as shown, a red light ap- 
pears opposite ‘12.’’ At fifteen-second intervals a green light 
appears at “1,” “2,” etc. A yellow light means time is nearly up 








BEVERAGE 
RACK. Two 
bottles of beer, 
or other bev- 
erage, are held 
in this rack 
which is quick- 
ly attached to 
refrigerator. It 
is designed to 
utilize space 
usually wasted 
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REFRIGERATOR TRAY LIFTS 
OUT. The tray shown above folds flat 
against the inner side of the refrigera- 
tor door when not in use. At a touch it 
dropsto a horizontal positionand when 
loaded with delicacies it can be lifted 
out and carried to the dining room 
























ARTISTIC PHONE CABINET. The ‘ \ \ 
phone’s bell box is concealed behind a ~ ; { 
\ 


sansa 
rs 
ee a 


perforated grill in thisornamental cab- 
inet. A rack, holding the telephone 
book, may be opened as a writing desk. 
Lightis provided bya hidden domelamp 








ELECTRIC DISH WASHER 


A hand hose, squirting a jet from 
a nozzle of special design, aids 
this electric dish washer in re- 
moving food quickly from dishes 
















PORTABLE 
BRIDGE LAMP 


Shedding its light 


VASHABLE WALL 
APER. Mild soap 
il warm water quick- 


remove soot and fin- 
r marks from the 
all paper that is il- 
strated above. It is 
id it can be washed 
peatedly without 
nming its designs 


BOTTLED WHIPPED CREAM. Bottles 
like those used for seltzer are now being 
filled with cream. After cream is in the bot- 
tle, inert gas is pumped in under pressure. 
When the valve is pressed, the gas pressure 
it is forced out 


whips 
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where it is needed, 
the bridge lamp 
shownabove,isready 
for use when bal- 
anced on the corner 
of the table. The 
weighted arm keeps 
it from falling over 


KEEPS FOOD 
WARM 

Dropping this elec- 
trically heated dome 
over a dish of food 
keeps it hot after it 
has been placed on 
table. Its heating 
element is actuated 
by the house current 
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Question ; 


Here’ 


\ SMALLEST of all dwarfs was the Eng- 
lish midget Jeffery Hudson who was born 
in 1619 and died in 1682 after an adven 
turous life spent with kings and queens. Until 
the age of thirty, he measured only a foot 
and a half. One of his most harrowing ex- 
periences was a deadly hand-to-hand duel 
with a full-grown turkey cock which he was 
lucky enough to defeat 


and no can 





Angleworm Farm 


W. J. B., Sautte Ste. MArte, ONTARIO, 
CAN Strange as it may seem, farms for 
breeding and raising angleworms do exist 
This novel industry, having an output of 
more than a million worms a year, centers 
in Alhambra, Calif. The worms are fed en- 
tirely on corn meal. When shipped, they 
are packed in moss-filled tins. Even the fish, 
it appears, get their food, like human beings, 
out of cans these days 


Just 1800 Too Many 


Q.—1s 1T true that there is a thunder and 
lightning storm in progress somewhere on the 
earth’s surface every second? 

A.—aACCORDING to a recent check, it was 
estimated that at least 1,800 thunder and 
lightning storms are flashing over the earth 
every instant To produce the electricity 
wasted by any one of these storms would 


cost about $30,000. 


Seeing is Deceiving 


Q.—1F THE stars are round, why do they 
appear to be pointed? Also, what makes 
them flicker on and off ?—L. P., Bronx, N. Y 

A.—WHEN you consider that it takes the 
light from the nearest star more than four 
vears to reach the earth, it is not hard to 
imagine that all sorts of things can happen 
to the light beam along its way. Stars appear 
to wink because the density of the air is not 
uniform. This causes the light beam to waver 
\s to their pointed shapes, this is attributed 
to a mistake of our eyes. The same effect 
will be noticed when a street lamp is viewed 
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being? 


Who was the smallest human 


E. L., Moline, Il. 


through a window screen, the fine wires pro- 
ducing the star shape. 


Small But Heavy 


Q.—wuart is the name of the smallest star 
in our universe?—K. D., Chicago, IIl. 

A.—vAn MAANEN’s star. It is not only the 
mallest known star but also has the distinc- 
tion of being one of the densest. According 
to one noted astronomer, some five tons of 
it could be crammed into a small match box. 
Although little larger than our earth, it is 
approximately 50,000 times heavier. It is a 
dwarf star, which means that it probably is 
a very old and nearly burned-out sun. 


Nature's Balancing Act 


Q.—witH balance playing such an impor- 
tant part in airplane design, how is it that 
birds can continue to fly when they molt 
even though they may lose two or three large 
wing feathers at the same time?—D. B., 
Denver, Colo. 

A.—One theory is that a bird’s wing 
feathers are lost in pairs during the molting 
season. When a feather drops from one 
wing, a corresponding feather automatically 
drops from the other to maintain the balance 
and enable the bird to fly. 


Insects’ Board Bill 
J. B. K., Atsany, N. Y, The board bill for 


grasshoppers in four western states totaled 
more than $17,000,000 in 1933. Damage 
caused by the insects in Montana reached ap- 
proximately $3,000,000; in North Dakota, 
$10,250,000; in South Dakota, $3,600,000 and 
in Wyoming $250,000. During recent months, 
experts of U. S. Department of Agriculture 
made a survey of infested states, determining 
the number of eggs in test sections of the soil 
as a guide to the work of combatting the in- 
sects and checking their ravages. 


Hermit Crab ts a Hobo 


L. N. P., St. Lovis, Mo. Although the 
hermit crab is partially protected with an 











armor, his hind quarters are soft and easil 
punctured. For this reason, he always take 
refuge in an old vacant shell, carrying it 
around on his body as a defensive covering 
Hermit crabs have been found with bodies 
housed in hollowed stones, small tin cans, and 
broken bottle necks. 


Foiling Tree Bugs 


W. M. M., LAkewoop, O. To preven 
insects from crawling up trees and attackin,: 
the foliage, the following mixture should bx 
smeared around the trunks to form a three 
inch wide band: twelve parts of pitch, te: 
parts of rosin, and two parts of rosin oil 
The mixture should remain sticky at temper 
atures as low as 40 deg. F. and should not 
run when the heat sends the thermometer t 
130 deg. 


When Paint Crawls 


F. G. H., INDIANAPOLIS, IND. When paint 
crawls, it generally is caused by a greasy or 
oily surface. To prevent crawling, wipe thi 
surface with a gasoline- or benzene-soaked 
cloth. Then wash it with a strong solutior 
of sal soda and water, and finally rinse it 
with clear water. The boards should be al 
lowed to dry before the paint is applied and 
well brushed on. 


Plane in a Loop 

Q.—WHEN a plane having a gravity-fee 
fuel system loops the loop, what forces th: 
gasoline to the carburetor ?—L. S., Reading 
Pa. 

A.—CENTRIFUGAL force takes the place « 
gravity, forcing the fuel out toward th 
motor. For continued upside down flyin; 
however, some sort of pressure fuel feed 
necessary. 


And Worth Plenty 


V. N. Hiro, Hawan. Ambergris is whit 
ash-gray, yellow, or black and often varie 
gated like marble. It has a waxy consistency 
and a disagreeable odor which gradually 
sweetens after exposure to the air. It will 


phew! 
ambergris 





dissolve readily in hot alcohol to form 
brilliant crystalline substance called ambrei! 
Any manufacturer of perfume is a likely 
buyer for ambergris if you are so fortunate 
to find some of it, which occasionally washes 
up on shore. 


Bluing Gun Barrels 


J. W. S., JACKSONVILLE, Ore. A solutior 
for bluing gun barrels can be made by dis 
solving two parts of crystallized iron chlo- 
ride, two parts of solid antimony chloride 
and one part of gallic acid in four parts o! 
water. Apply the solution with a sponge and 


allow it to dry, repeating the process several 


times. Finally, wash the barrel thoroughly 
allow it to dry, and rub it with boiled lin 
seed oil to deepen the color. 


He'd Weigh A Hundred 
Q.—a soy weighing one hundred pound 
is riding up in a uniformly accelerated eleva- 
tor. Would the downward pressure of his 
feet on the floor be (Continued on page 115 


POPULAR SCIENCE MONTHLY 



































TWIST BAND 
SIX OR SEVEN 





BAND 
PASSED 
OVER 

HANDLE 


Rubber Band Holds Screw 


LTHOUGH many types of automatic 
<% screw-holding screw drivers are avail- 
e on the market, the home set builder 
| improvise a handy substitute in emer- 
gencies by adding a thin rubber band to 
regular screw driver. As shown in the 
stration, the screw first is placed on the 
de of the tool. Then a thin rubber band 
ooped over the threaded shank, twisted 
or seven times, and finally hooked over 
top of the screw driver handle, If the 
w driver blade fits the screw slot as it 
uld, the rubber band will hold the screw 
nly enough to allow it to be started in 
its nut. Once started, the screw can be 
freed simply by loosing the rubber band 
from the top of the screw driver. With 
re screws, use two rubber bands, one on 
h side of the screw driver handle —W.M. 


Shadow-Line 
Dial Tuning 


} )R shadow-line tun- 
ng on any illumi- 

d translucent dial, 

ke a shield for the 

p with a square hole 
shown at the right, 
solder a fine wire 
vertically across the 
hile. The wire will 
throw a shadow on the 


L—W. E. McL. 
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Useful Hints fr Radio Fans 








New Antenna Helps Auto Sets 


B: USING the modern antenna system illus- 





trated, an automobile receiver can be supplied 

with clear, noise-free signals. Designed along 
the lines of the large interference-eliminating anten- 
nas recently described (P. S. M., Mar. ’33, p.60), the 
system consists principally of a shielded lead-in and 
two lightweight impedance-matching transformers. 
The shielded lead-in prevents man-made static noises 
from entering the system by that route while the 
impedance-matching transformers prevent any losses 
in signal strength. Fastened under the chassis between 
shock-proof mountings, the antenna is sturdy and 
covers a larger area than other under-the-car types. 
Another new car attachment automatically increases 
the charging rate of the car’s generator by five am- 
peres every time the radio is turned on. 
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RECEIVER TRANSFORMER ¢ : = 
“MOUNTED ON DASHBOARD 


-TO CHASSIS _s-o— ie i 












SHIELDED CABLE a a n 
LEAD-IN INSULATOR 
Installation of this Ir 
improved auto anten- P 
na is easy and itneeds i 
no attention. Diagram SS — 
at right shows how it ~ ANTENNA eo \ 
is attached to frame | WIRE MOUNTED 
of car, and the hook- Y 4 4 ON REAR 
up of the transformers =e. la | SPRING 
. ; > meal a Tee —t- 
oe ——~_6— 
ANTENNA: os 
MOUNTED - ‘ ‘ - >, 
ON FLYWHEEL ta ernietinae "ws Sets 
HOUSING =a 


Attractive Name Plates Made 
from Laminated Celluloid 


ITH a sharp knife and some scraps of 
laminated celluloid, the amateur set build- 

er can provide his receiver, switchboard, or 
transmitter panel with durable labels and name 
plates. The celluloid, of the type having a white 
center and black or dark-colored outside lay- 
ers, can be obtained from almost any manu- 
facturer of sheet celluloid or it can be salvaged 
from celluloid novelties. The lettering is made 
by cutting through the outer colored layer with 
the point of a knife. As the outer lamination is 
cut away, the white inner layer shows through 
to give neat white letters on a dark background. 
The plates can be mounted on wood with small 
escutcheon pins driven through small holes 
drilled in the ends. If they are to be mounted 
_AT ne ~ on metal or hard rubber, the escutcheon pins 

Lo ng A wae Pliers can be riveted over on the back side. This same 
Have Spring Lock kink can be used in making professional-look- 


ing dial pointers and scale graduations.—B. R. 
NEXPENSIVE, long-nose pliers 


that can be purchased at most 
hardware counters form a valuable 
addition to the amateur’s tool kit. 
They are particularly useful when 
working in the depths of a crowded 
circuit; wires can be held for sol- 
dering, screws can be lowered into 
holes, nuts can be held over screws 
until the threads catch, and small 
parts can be pushed into place. CUT THROUGH 
The pair shown above, bought for BLACK LAYER “= 


; amta te articular! seful TO MAKE 
ten cents, is particularly usefu WHITE LETTERS 






— BLACK LAYER 
a 





WHITE 
BLACK 


















since a strong spring arranged on 
the arms pushes the jaws together This picture shows how name plates and labels 
when the grips are released. can be made by cutting the letters into celluloid 
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Powerful transmit- 
ter, weighing only 
thirty pounds, can 
be carried easily 


1 watts of radio power 
a small suit case. 
That is what will have 
when you complete the portable 


short-wave transmitter illustrated 


NE 


crammed into 


hundrec 


you 


Although it measures only 10 by 15 by 
17 in. and weighs less than thirty-five 
pounds complete, this powerful unit, set 
up in America, has repea tedly contacted 
short-wave stations in Cuba, Hawaii, Aus- 
tralia, Alaska, Japan, Canada, and 
South America. Because it has this 
world-wide scope and can be con- 
structed for less than fifty cents a 
watt, it forms an excellent unit for 
the amateur who wants a perma- 
nent rig that will combine the 
features of a portable outfit as well 

As to its cost, with little shop- 
ping around the parts for the orig- 
inal were assembled for $46.36 


Although this pric e does not include 


the antenna-output ammeter, this 
unit was installed only be iuse it 
happened to be handy It can be 
eliminated without reducing either 
the power or the convenience of 
the transmitter 

As shown in the circuit diagram 
four tubes, one type ‘47 and three 
type ‘10s, are used in the transmit 
ter proper. The built-in power sup- 
ply, which by the way can be used 
to supply the needs of a short-wave 
receiver as well as the transmitter 
requires two type °83 rectifier tubes 

The first job in building the 
transmitter will be to find a suit 
able case. This can be made from 
plywood or can be purchased. The 


writer used a leather-covered c: 
salvaged from 
ceiver, but a 
costing two 
the purpose 

suit ¢ is used 


an old ible re- 


wo vd Irame 
three 


port 
suit case 
will 

If 


will 


doll irs 
as well 
cover 


or 
just 


the 


serve 


ise 


Below,construction views of the cabinet andthe 


act as the rear door of the transmitter 
while the control panel can be set into the 
opposite side. 

To simplify the original wiring and al- 
low for future repairs or additions, the 
transmitter circuit proper should be 
mounted on a separate panel and base 
unit made to slide into the case where it 
is held in place with screws. The panel, 
measuring 714 by 16'4 in., can be compo- 
sition wood or rubber composition and the 
6'4- by 16'4-in. base, can be made of a 
piece of three-ply board (14 in. thick). 
Three screws, placed as shown in illus- 
tration, will hold the assembly together. 

Once the panel and base are ready, the 


various parts in the trans- 
mitter circuit should be 
mounted as shown in the 


drawings and photographs. 


First mount the variable 
tuning condensers, meters, 
switches, key jack, and crys- 


tal holder on the front pan- 


el. Then follow by fastening 
the various tube and coil 
sockets, the neutralizing 
condensers, and the final 
coil mounting (L3) to the 
baseboard. The small fixed 
resistors, fixed condensers, 


and radio-frequency chokes 
can be mounted as the wir- 


layout of the shelves. Upper right, portable out- 
fit with power plug inserted and ready foraction 












































Suit-Case Itansmitter 
COVERS THE WORLD 


ing progresses. Because it is rigid, bus 
wire should be used in making the con- 
nections. 

By utilizing an ordinary wafer type 
socket, a neat mounting for the quartz 
crystal oscillator control can be made. 
Mount a five-prong socket on the rear of 
the panel in such a way that two of its 
holes coincide with two holes drilled 
the control panel to take the crystal- 
mounting prongs. The crystal holder then 
can be plugged in or removed easily. The 
specifications of the crystal, incidentally, 


will depend on the frequency to be cover- 
ed by the transmitter. 
forty-meter crystal will cost 


In most cases a 
from three 
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r, some eighty-meter 


ge of the transmitter circuit. To 
sure that the eighty-meter crys- 
will double to the forty-meter 
|, multiply the crystal frequency 
two. If the result falls between 
} and 7,300 kilocycles, the crys- 
an be used in both the eighty- 
forty-meter bands. 
(he combination power supply is 
inted on the lower shelf as 
wn. To provide good balance 
the case, suspend the filament 
nsformer T2 from the center of 
shelf. Then T1 placed at one 
| can be balanced by T3 placed 
the other end. 
in the diagram for the power 
k, the filter condensers are shown 
being placed in series. This is 
to bring the combined rated 
king voltage of the condensers 
ve that of the circuit. When 
ing these condensers in series, 
‘e sure that the negative con- 
ser lead is connected to the 
tive voltage lead. On condens- 
of this type, the can is always 
tive while the insulated center 
inal is positive. 
ie keying of the transmitter is 
mplished by interrupting the 
‘r tap of the 7%-volt trans- 
ier winding supplying the fila- 
ts of the push-pull type °10 
es in the final stage. Known as 
iter-tap” keying, this method is 
ple and gives the instrument a 
rp clean-cut note. 
sesides acting as a B-supply for 
\ort-wave receiver, the secondary 
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four times as much as a crystal de- 
ned for eighty-meter operation. How- 
crystals 
rate equally well on forty meters be- 
ise of the doubling action in the buffer 


Tl 


a ii) 
caer vee © 


power supply also serves as the C-bias 
pack for the buffer and final stages of the 





transmitter. The bias connections to the 


transmitter circuit are shown in the circuit 
diagram as the -C terminals. 


The com- 


mon 


slide the -C 


GONSETT 


Amateur Station WOVR 


LOOKING INSIDE 


THE TRANSMITTER 


Left, view of the trans- 
rear 
door removed. The radio 
frequency portion occu- 
shelf 
and the power supply the 
Pencil 
pointing to the plugs 
that are used in mount- 
antenna 


mitter with the 


pies the upper 


lower shelf. 


ing the 


coil 


is 


+C connection coincides with the 
lead to the transmitter. 
To adjust the buffer biasing, first re- 
move the crystal from its mounting. Then 
(Continued on page 110) 
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TRANSMITTER C-BIAS AND RECEIVER PLATE SUPPLY 
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Diagram of the transmitter. Compare the reference letters with list published in text 
































































































By 
MARTIN 
BUNN 


ITH Gus 
Wilson 
perched on a 
front fender, 
Tim Barret drove his 
car up the steep grade 
of Bluff Hill. As the car 
gained speed, the vet- 
eran mechanic crouched 
closer to the open hood 
and the driver poked 
his head out of the win- 
dow like an alert loco- 
motive engineer. 

“There it is. Hearit?” 
Barret shouted over the 
drone as the motor 
started skipping. 

Gus nodded and 
reached into his over- 
alls pocket for a screw 
driver. Listening intent- 
ly, he short-circuited 
each of the six spark 
plugs that studded the 
motor block. With the 
exception of the last 
plug,the missgrew more 
pronounced each time 
the contact was made 

“O. K. I think I’ve 
got it,” the gray-haired 
garageman_ shouted, 
jerking his thumb to- 
ward the spark plugs 
“Pull over when you get 
a chance and we'll have 
a look.” 

“Funny thing about 
this car,” Barret complained while Gus 
rummaged in his portable tool kit for a 
spark plug wrench, “She'll run fine for five 
or six days in a row. Then all of a sudden, 
she'll develop that miss every time she 
takes a hill. What gets me is that it dis- 
appears as quickly as it comes.” 

“Sort of takes a vacation now and then,” 
suggested Gus with a grin. “Been acting 
that way long?” 

“Not particularly,” replied Barret. ‘“No- 
ticed it first about three weeks ago when I 
was down at the beach on my vacation. 
She acted that way for days at a time 
down there, but since I’ve been home, I 
haven't noticed it so much.” 

As Barret talked, Gus touched the base 
of each spark plug, wetting his finger tip 
as a housewife does when testing a hot 
iron. Finally, he slipped the head of the 
socket wrench over the last plug in line 
and with a steady tug loosened its threads. 

“How about dirt in the carburetor?” 
the owner suggested. ‘‘That’ll make a mo 
tor miss, won't it?” 

In his casual preoccupied way, Gus 
lifted the spark plug from its hole in the 
cylinder head and rubbed a knowing thumb 
icross the tip of the insulator. Then, after 
a careful inspection, he screwed it back 
into place. 
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park Plugs” | 


‘Tell 


“Unless I miss my guess, it’s the igni- 
tion wiring,” he said finally. “As long as 
I've got an extra set here in my tool kit, 
we might as well stick them in and see 
what happens. While we’re here, we can 
try it out on this same hill.” 

A half hour later a second trip up Bluff 
Hill proved that Gus was right. The new 
ignition wiring completely eliminated the 
miss. In fact, the whole car seemed pep- 
pier and more powerful. 

‘That sure turned the trick,” agreed Bar- 
ret as the two men started their trip back 
to the Model Garage. ‘But I still don’t see 
how bum ignition wiring could make a car 
run the way this one did. Why didn’t all 
the cylinders miss, and how come the trou- 
ble only showed up now and then?” 

“Sort of a combination of circum- 
stances,” explained Gus. “In the first pla 
only one piece of that ignition wiring was 
bad. For some reason or other, it was rest- 
ing smack on the motor and the heat just 
naturally rotted the insulation. 

“When it was dry, it held up, but when 
there was a lot of moisture in the air, the 
water saturated the spongy spots and made 
a short circuit to the motor head. Natur- 
ally, the juice was shunted away from the 
spark gap and the motor missed. 

“Down at the beach it was probably 








<e Gus Wilson short-cir- 
Go cuited the spark plugs 
with a screw driver. 
“I think I’ve got it,” 
he told the driver. 
“Pull over when you 
get a good chance and 
we will have a look” 


damp, especially at 
night when the fog rolled 
in, so the short circuit 
was there most of the 
time. When you ca 
back here where it’s 
drier, she only acted up 
when it was muggy and 
rainy. Chances are, that 
heavy rain yesterday is 
what made it miss to- 
day.” 

“What gave you t 
hunch it was the wir- 
ing?” put in Barret, in- 
terested. 

“The usual symp- 
toms,” replied Gus. 

‘‘Symptoms?”’  re- 
peated the man. “Why, 
all you did was look at 
one of the spark plugs. 
What sort of symptoms 
can you see by looking 
at those greasy things 

“You wouldn’t think 
a doctor could tell much 
by feeling a patient’s 
pulse or looking at his 
tongue, but he car 
pointed out Gus. “When 
I found out which cy!- 
inder was missing, my 
first hunch was a fouled 
spark plug. When I saw 
that it was fairly clean 





~ 


isla 


a : and just a bit wet, I de- 


cided that something 

else was keeping the 
juice from reaching the gap. The distrib- 
uter was O. K., so my next guess was the 
wiring.” 

“Simple when you know how, isn’t it?” 
said Barret, admiringly. ‘No wonder every 
one in the county knows Gus Wilson.” 

“Ever want to be a detective when you 
were a kid?” asked Gus, trying to ignore 
the compliment. “Well, finding out what 
ails a car isn’t much different. First you've 
got to find the clews and spark plugs are 
good witnesses. They'll tell you about 
plenty of car troubles.” 

“I’ve never been able to see much dif- 
ference in spark plugs,” insisted Barret. 
“They all look alike.” 

“Not by a jug full,” corrected Gus. 
“Every motor leaves its telltale marks on 
a plug that’s been in use any length of 
time. Why shouldn't it, the spark-plug ends 
being right down there in the business end 
of the motor? They come in contact with 
everything that makes the car run— 
gasoline, oil, and electricity. 

“Lots of people wonder why the gap 
terminals on their spark plugs wear down 
so fast. Generally it’s an indication tl 
the carburetor mixture is too lean. If thé 
tips of the insulators are straw colored 
the same time, it’s a cinch that a lean mia 
ture is causing (Continued on page 11% 
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WILLIAM 


JACKSON 


tells how to convert 
an open boat into a 


comfortable cruiser 


ANY a good little craft, 
with merely the addi- 
tion of a cabin, will 

4 make an excellent 
iser for hunting, fishing, or ex- 
ing the endless water high- 
vs where adventure beckons. 
he cabin designs shown in the - 
wings are easily built, attractive, strong 
ible, and inexpensive. Their construc- 

is not difficult and requires only or- 
ry tools. The photographs illustrate 
ymfortable cabin applied on the Pop- 
Rk SCIENCE MONTHLY “sportboat” (P. 

‘. M., July °32, p. 67, and Aug. p. 78). 
small boats vary much in type and size, 

for building a good cabin the hull 
tuuld have the following attributes: It 
uld preferably be of the V- or round- 
tom type from 14 to 20 ft. long. The 
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WORKSHOP CHEMISTRY 


How the windshield stanchion is fastened inside the 
coaming, and how the stringer joins the stanchion 


beam should be at least 4% ft. The free- 
board should not be lower than 20 in. 
amidships. If the hull has a good beam, 
the freeboard may be increased 4 in. or 
more by adding planks and frames to the 
hull. The drawings illustrate this. 

If possible, make a full-size drawing of 
the boat and then draw the cabin design, 
being careful to avoid a high-sided appear- 
ance. The high-sided appearance may be 
decreased by adding a high coaming and 
building the cabin from the coaming up. 
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A well-built cabin not 
only materially reén- 
forces a boat, but also 
increases its utility in 
all kinds of weather 
and affords the smart 
appearance and protec- 
tion of a motor car. 
Made as described, it 
adds very little weight 


Do not overdo headroom 
height. For runabout cab- 
ins, have someone sit in the 
boat and hold a stick 2 or 3 
in. above his head as a measure for the 
necessary headroom. 

The best materials for the cabin frame- 
work are spruce, fir, white pine, yellow 
pine, and mahogany. For cabin sides and 
roof, use 34- or ¥%4-in, white pine, cedar, 
cypress, mahogany, or redwood. The plank 
seams are joined as shown. The roof ma- 
terial may be from % to ™% in. thick 
tongue-and-groove stock, or 6-in. widths 
clinch-nailed to a batten. An excellent ma- 
terial that readily adapts itself to cabin 
construction is one of the hard fiber or so- 
called “pressed wood” board compositions. 
It is light, durable, nonshrinking, strong, 
and easily worked. This type of board 
3/16 or 4 in. thick may be used for the 
cabin sides and roof. 

Although the following dimensions are 
given for our. own “sportboat,” they may 
be adapted to any particular design of in- 
board or outboard boat. 

To avoid a high-sided cabin appearance. 
the coaming in this case should extend 
3% in. above the deck. The entire width 
of the coaming is 7% in., and it is % in. 
thick. This wide coaming firmly supports 
the cabin uprights. The coaming extends 
to within 6 in. of the transom. Fasten it 
in place with 1!4-in. No. 8 screws. All 
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the screws used in this work should have 
flat heads and be galvanized or brass. 

The windshield should be from 17 to 
20 in. high from the deck to the top of 
the windshield frame. The windshield 
stanchions are sawn out and notched as 
shown. The notch is only '4 in. deep, as 
the 14-in. pressed wood, when fastened to 
the windshield stanchions and uprights, 
will fit flush with the coaming. 

The 34 by 5 in. windshield coaming 
piece is fitted to the curvature of the deck 
ind the windshield stanchions. This is 
fastened with 134-in. No. 8 screws. 

The cabin stringers are cut from a 
by 10 in, by 6 ft. piece of yellow pine as 
shown. Measure and mark the board at 
1-ft. intervals and drive nails at the points 
marked. When a light batten is sprung 
iround the nails, the outline is easily 
marked, and then sawn out. Notch the 
forward end of the stringers as shown and ey The cabin framework set up on mt 

, ‘ ? of the Popular Science Monthly “sport 
fit to the windshield stanchions. pe! boat,” a trim, speedy outboard runab 

The 34 by 2% in. uprights are sawn out 
and notched '4 in. deep to fit against the ' 
coaming and carlings. . of a small keyhole saw. Carefully 

Clamp the stringer at the stanchion, trim the edges smooth. 
and clamp the No. 3 upright in place at Clamp the cabin sides in pla 
the after end of the stringer. Fasten the and fasten with 1-in. No. 8 screvy 
stringer to the upright and to coaming spaced about 2% in. apart. Dri! 
with 11'4-in. No. 8 screws. The top of the a lead holes and countersink the 
No. 3 upright is notched out for the cabin pressed wood for all screws. Trim 
beam as shown. This is the only upright : and fair the edges. Before apply- 
requiring to be fitted for the beams. Up- ing the roof, smear white lea 
rights Nos. 1 and 2 on both sides are now along the top edge of the string- 
fitted and fastened in place. ers and windshield toppiece. Start 

The windshield toppiece is next notched i ing at the toppiece, clamp the 
into the stanchion and fastened with four pressed wood sheet in place 

-in. No. 8 screws continue to beam No. 3. Let 

The %4 by 114 in notched cabin beam Countersunk holes are drilled for all screws, and in. of the roof project at beam 
is fastened with screws to slightly countersunk lead holes are made for nails 7 
the No. 3 upright. The re- 

iinder of the beams are 
nerely straight pieces 34 by 

in. These are fitted and 
fastened to the side of the 
Nos. 1 and 2 uprights, flush 
with the stringer. The re- 
mainder are screwed to the 
stringer midway between the 
uprights. 

A 34 by 134 in. reénforc- 
ing piece is fitted to the 
windshield toppiece as shown 
ind fastened with 134-in | | | 
No. 8 screws STRINGER 

Keeping the smooth side ee 5 gens T ovemeene 
of the pre ssed wood sheet : / 
out, clamp it in place against 
the cabin sides so that the 


lower edge is even with the \ COAMING~ 
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CROSSPIECE 


STRINGER — 


STANCHION ~ 





ming 1 mark the out- ; COAMING 
coaming and mark the out ee worn 
line. Lhe part that extends \ : PTL PRESSED wood~, 
£4 -_ | ' ' F Yat 
aft of the cabin is marked ’ | | 194 L = UPRIGHT 
to form a graceful curve. ; x 1% movoiné 

, 2% 


Saw one side out and use it 


| 





: » ies di tlie | | No.3 UPRIGHT UPRIGHTS No.1-2 
r the otner, 34° THICK FIT TO JOB 
ce 1s fit- | ' 
from the after P COAMING 
yy” , 
stringer to the valine: 
cockpit corner to hold the WINDSHIELD FRAME 
Ir\ re | + 47% =] 
le securely | |] RABBET FRAME % FOR GLASS. 
» ] } ] ee 
Reclamp the cabin side it 
ce, mark the filler piece WINDSHIELD TOPPIECE 1"-0}|6 
——EEEEEEEeeeeey 


correspond to the curve Somes 49 aD ee 





«7g yore 


-COAMING JOINT WINDSHIELD STANCHION 

















remove ind saw to shape r 

baste { - ier in place Eee 

with 1 ni SCTEWS WINDSHIELD COAMING PIECE a % 
Mark the shap {f the = 

windows on the cabir sides, 
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Drawings of the cabin as installed on the “‘sportboat.” By changing the dimensions and making slight modi- 


d saw ont ' soe e oe 
ind saw out with F Saw fications, the same design can be applied to many outboard and inboard hulls, Note the width of the coaming 
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plying one of the side- 


ec 


es. 


Mr. Jackson se- 


ted a pressed wood fiber 


ard 


for both the sides 


1 the roof because it is 
ht, strong, 


>? 


nonshrink- 
and easy to work 


interior of the cabin 
en finished. Note that 
ghts are notched % in. 
to fit the coaming. 
pressed wood board is 


tened 


against them and 


kes a flush joint with 
coaming on the outside 


e 
fH 
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UPRIGHT 
FASTENED 


TO COAMING 


CABIN SIDES 


—ea1] 


UPRIGHTS ii 


—| 
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\\ upricnt 
4 BOLTED TO 
STRINGER an? DECK = 








No. 3. Fasten the roof with 1-in. No. 8 
screws spaced at 2)4-in. intervals. Trim 
and sand the edges smooth. If it is nec- 
essary to use two pieces for the roof, 
place a 34 by 1% in. piece under the joint 
and fasten with 7-in. No. 8 screws. 
The joint between the coaming and the 
cabin side is now made with a 2 by 114 
in. piece fastened with screws from the 
inside. Round off the corners of this piece 
nicely, smear with white lead, clamp in 
place so it covers the joint equally, and 
fasten the pressed wood to the molding 
with 54-in. No. 8 screws, and through the 
coaming with 34 in. No. 8 screws. Trim to 
fit evenly at the windshield and coaming. 
The windshield frame is constructed as 
shown from 34 by 134 in. mahogany, white 
pine, fir, or spruce. Use double- 
strength glass and fasten it in place 





USING LUMBER FOR CABIN 
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2 CABIN CONSTRUCTION 


SIDES SECURED TO DECK 
\ WITH ANGLE IRONS 























ur neat designs; two ways to mount the uprights; and methods of building up the sides, mak- 
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g joints in the sidepieces if lumber is used, securing the sides to the deck, and applying the roof 


with '4-in. quarter-round molding, 
tacked with small brads. White 
lead smeared in the rabbet will 
cushion the glass and make a wa- 
tertight job. Secure the windshield 
to the toppiece with 2!2-in. brass 
butt hinges. Mortise the hinges 
into the windshield. 

To held the windshield in any 
position, use stay joints such as 
may be purchased in any large 
hardware store. 

The window frames are sawn 
from scraps of pressed wood, and 
the joints secured with small pieces 


A Se i ls i a 


One of the forward windows. They are cut 
from lefteover pieces of composition board 


of pressed wood, which are glued with casein 
glue and clinch-nailed with 34-in. iron or 
copper clout nails. Half an inch of the 
frame extends inside the cabin window 
opening. An outer frame ™% in. wide that 
exactly fits the window opening is used to 
secure the celluloid window material to 
the frame. Clinch-nail the outer frame 
through the celluloid and inner frame with 
34-in. iron or copper clout nails, spaced 
about 2 in. apart. 

Battens the same thickness as the pressed 
wood window frame, 1'4 in. wide, are 
clinch-nailed just above and below the 
window frame inside. Secure the win- 
dow at the top with two 1-in. brass butt 
hinges to each window. Tabs made of 
pressed wood 4 by 1™% in. and fastened 
with small machine bolts hold the bottom 
of the windows securely to the cabin sides. 

The after part of the cabin may be left 
open, or a roll curtain may be fastened to 
the top. If desirable, the entire after part 
of the cabin may be inclosed with pressed 
wood and a companionway door cut in. 

Trim and sand all joints and apply three 
coats of paint, inside and out. Buff is a 
good color for cabin exteriors. To lighten 
the interior, paint it with light colors. A 
neat contrast may be had by varnishing 
the windshield and coaming. 
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Within this picturesque old well, a regular 
hydrant and a long garden hose are concealed 


UILT at very little expense, this 

replica of an old-fashioned well 

makes an unusual garden ornament. 
It also has a practical value because it is 
built around a water standpipe, and the 
garden hose, when not in use, is left 
fastened to the water faucet and coiled 
inside the well. A cover is built into the 
brick about 10 in. from the top of the 
brickwork. 

The first step is to run an extension 
water pipe to the spot where you wish to 
build the well. Do not let the top of the 
water hydrant extend more than 16 in. 
above the ground. 

Next construct the windlass. If you 
have no lathe, the round pieces can be 
turned at any woodworking shop. How- 
ever, the drum of the windlass may be 
made out of a log from a tree. The wind- 
lass is set up in position and braced tem- 
porarily while the bricks are being laid. 
Do not set it “square with the world” as 
it will look more artistic otherwise. 

Next run a length of %- or 34-in. pipe 
from the center of your well to a spot 


PROOFS PULLED WITH PHOTO ROLLER 


Proors of small jobs or set-ups can be 
pulled in a printing office or school print- 
shop to be read for corrections by using 
an ordinary photo-print roller. The type 
is inked up with an ink roller in the usual 
manner; a sheet of paper is laid over it, 
and the photo print roller is pushed 
across with a little pressure. This method 
does not break down the fine lines in small 
type as is likely to happen with the plan- 
er and mallet method 

Where a dozen or two impressions of 


IS STORAGE 


Replica of Old- Time Well 


PLACE 


where you want the surplus water to 
drain. Let the end in the well protrude 
about 2 in. above the ground level. 
Thoroughly mix 16 parts of sand, 4 
parts cement, and 1 part dehydrated 
lime; add water to make a rather stiff 
mixture and mix again. Start laying a 
double row of bricks, making the inside 
diameter 26 in., or the same distance as 








The hose coils up into a compartment with 
a cover. The construction is shown below . 
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one set-up are wanted 
and the margins do not 
have to be accurate, 
the use of a photo-print 
roller will be found 
quicker than locking 
the job up and making 
it ready on the printing 
press. Amateurs who 
have a small printing 
outfit will find this 


kink helpful—J. H. 





FOR GARDEN 


HOSE 





List of Materials 


2. —2 by 8 in. by 6 ft. for main uprights. 

1—2 by 8 in. by 3 ft. 2 in. for cross brace. 

2—1 by 12 in. by 4 ft. for roof. 

1—1 by 12 in. by 8 ft. for cover. 

1—1 by 3 in. by 8 ft. for cleats under cover. 
-2 by 4 in. by 1 ft. 8 in. for windlass crank 

2—2 by 2 in. by 1 ft. 2 in. for windlass shaf 
(turn on lathe). 

2—2 by 2 by 9 in. for handles (turn on lathe 

2—2 by 2 by 6 in. for wooden pegs. 

1—8 by 8 in. by 2 ft. 1% in. for drum (turn 
lathe). 

1—100-lb. sack cement. 

1—50-lb. sack dehydrated lime. Water pipe. 

Coarse washed sand. 1 nail keg. 

250 common red bricks. Nails. 

10 ft. of 34-in. rope. Water hydrant 


1 pair small hinge 











COVER, HOSE STORED 
IN SPACE BELOW 


UPRIGHT 


between the two upright 2 by 8 in. pieces. 
The well shown in the photographs was 
made three bricks wide part way up, but 
this is not necessary. Making it two rows 
wide requires about 250 bricks, while the 
other way more than 300 bricks are re- 
quired. Knock a small piece off of one 
corner of each brick. 

After the first tier or two of bricks ar 
laid, cement the bottom of the well, slop- 
ing the surface so any water will run out 
of the drainpipe. 

Continue laying bricks until you hav: 
seven tiers; then place the cover, which 
should be made in advance, on top of the 
brickwork. Three more tiers of bricks 
complete the masonry work. 

Make your “old oaken bucket” out of 
an old nail keg. Set the bucket on the 
edge of the well and fasten a 34-in. rope 
to it. The other end of 
the rope is wound around 
the drum of the windlass, 
and the extreme end is 
nailed to it. 

To give the well the ap- 
pearance of being covered 
with moss, spatter the 
sides of the brickwork 
with cement colored by 
adding 5 cents’ worth 
of dry ultramarine. Af- 
ter the well is completed, 
make a gravel path around 
it and leading up to it. 





BUCKET : 
wave FROM The path may be edged 
ANAILKEG = with bricks.—J. P. Knipp. 
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ERE is the largest, most 
H modern, and by far the 
most impressive model in 
our long series of solid scale model 
ines—the new Sikorsky S-42 
flying boat. Large as it is, the 
scale of the model has been slight- 
ly reduced from that regularly 
used throughout this series. It is 
on the scale of 5 5/16 in. equals 1 
ft. instead of 34 in. equals 1 ft. 
Those who are building a number 
of models in the series will find, 
however, that the Sikorsky model 
is so much larger than the others 
the difference in scale will not be 
‘eable to even a well-trained eye. 
he S-42 is credited with being able to 
3,800 miles nonstop with thirty-two 
ssengers, a crew of five, and 1,000 
pounds of mail and express. Piloted by 
Col. Charles A. Lindbergh in a test 


By DONALD W. CLARK 


A SIMPLIFIED SCALE 


Largest American 








MODEL OF THE 


Flying Boat 


... Lhe New Sthkorsky Clipper Ship 


with thirty-one on board, it made 190 ordered for the Pan-American Airways. 
air miles an hour. The span is 114 ft., Because of its unusual size, the model 
length 76 ft., and weight 19 tons. Its en- is somewhat easier to build than some of 


the smaller designs that have appeared in 
the series. Only twenty-five main parts 
are required. 

It will be neces- (Continued on page 105) 


gines develop 2,600 H.p. This great Bra- 
zilian Clipper, as it is called—its num- 
ber is NC 822 M—already has broken two 
world’s records. It is one of six ships 
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Assembly drawings and details of the hull, 
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wing, and all important parts. A photo at the top of the page shows the parts ready to go together 
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Laying Out 
a Workshop 


IN LIMITED SPACE Ese 
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o-" INCOMPLETE TK. \ S56 
~_— JOBS / iN vy, 
~ . i ‘ y 

. + «*¢ San a 

VEN if you have only As. ef 

a small corner about 4 SS. SMALL << 
by 6 ft. in a spare room © ie PIECES 
screened porch, woodshed OZ & . an. iy 
cellar, or attic, you can lay a Seg 

? ° @ = -: ™ we A ng > 
out a satisfactory workshop REAR VIEW < 
with machines of the smaller OF HINGED DRAWER | ~ 
sizes. A porch, if available, - 
can be inclosed with wood ———S 
wainscoting and glass win- 
dows obtained from a wreck- C-SHAFT—+ ‘aye! 
| 
ing yard. It can then be » = 
comfortably heated with a OPEN ||| MOTOR |) = 4 

se ae WORKING I S 

so-called “hot-air” stove, which SPACE ™ tae, . 
burns paper, shavings, odds and SCROLL SAW 14 | \MLATHE 
ends of wood, or coal. A new ~ 5 =n a it Bench with space for small motorized home 
one can be bought for less than o> h DRILL CIRCULAR SAW workshop outfit in which the separate units 
$2 Only as a last resort should Y i‘ PRESS f are driven by one motor and a countershaft 
32. Only as a last i 
an attic be used for your shop. Y wooD METAL 


The accompanying plan shows 
the arrangement of one of the 
popular complete workshop out- 
fits having one motor and coun- 
tershaft—a small, moderately priced out- 
fit. All the units can be arranged in a 
compact space. The bench should be 
about 34 in. high, or whatever measure- 
ment suits the height of the user. 

In another drawing is shown the ar- 
rangement of shelves and drawers, and a 
tool panel on the wall. Small parts are 
kept in glass jars, heavier ones in boxes. 
In the ten-cent stores a handy three-com- 
partment box can be purchased and label- 
ed on the end, or one of the parts kept in 


re 





SUPPORT FOR LONG RODS 


WHEN working on long material that is 
being held in a machinist’s bench vise, it 
is necessary to have one or more supports 
for the ends An espe lally serviceable 
type of support is illustrated. It is made 
from three sections of 2 by '% in. steel 
bent as shown and riveted together in 
three places. This particular support is 
16 in. wide —JosepH C. CoyLe. 
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Plan of a 4 by 6 ft. ae 


shop designed to take 


a standard small out- (Ww 

fit of woodworking Py Nuc 

machines with a drill Fs K.. ) / 
press added. Details ke 


are given of a hinged 
drawer and trash box : 
J \ 


each compartment can be wired on the 
outside instead of a label. 

A swinging drawer, installed as shown, 
has been found a great convenience. Be- 


VISE VISE | 
ag 6-0 —— ee ee ee 
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SHEET METAL 


low this drawer is 
large box on skate rol- 
lers that can be pulled 
out easily, giving access 
to a stock of short pieces 
of wood. 

The tilting trash box 
illustrated is another 
handy accessory, because 
it can be laid flat on the 
floor like a huge dust 
pan and the shop litter 
swept into it over the lip—Hr S1Biey. 


This is the second of a series of 
articles on how to lay out workshops. 


TABLE PIPE RACK BENT FROM WIRE 


THIS wire pipe rack will prevent the 
spilling of ashes on your desk or table 
when you lay your pipe down temporarily, 
and it also provides a holder for the pipe 
when not in use. All that you will need 
are a pair of small pliers, a 24-in. length 
of wire, and a small piece of tin. The 
drawings show how to do the bending. 

After the desired shape has been ob- 
tained, cut a piece of tin 1 in. long and 
wide enough to go around the wire. Make 
a sleeve of this by bending it around a 








BLUEPRINTS for Popular Science Monthly projects are listed on page 100. 





straight piece of the wire. Then slip it 
over the two ends as shown. The ends 
may be soldered together if preferred. 
When completed, finish with brushing 
lacquer of any desired color.—D. H. 





















The rack keeps a pipe from 
spilling ashes on table when 
laid down. Sketches above 
show the steps in bending 
the wire to form the rack 
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ripod lw lop 


Although made from a ten-cent hinge, this 
tilt-top is rigid enough for most cameras 


A SERVICEABLE tilting top for cam- 
A era tripods can be made at a cost 
of a few cents from a large strap 
hinge such as those sold for use on barn 
ors. When the device is used between 
mera and tripod, the camera can be 
ted at any angle for photographing ob- 
ts on a table top, copying pictures, 
otographing insects, and the like. By re- 
rsing the camera so that the lens points 
the direction of the open part of the 
inge, pictures can be taken of tall build- 
gs, clouds, and other objects in high po- 
tions. 
Remove the pin from the hinge by fil- 
‘ or grinding one end until it can be 
iven out with a punch. Place in a vise 
half of the hinge that has two turned- 
er projections, and make hack-saw cuts 
shown in the photographs. This is to 
ke it possible to force the two project- 
‘ parts slightly toward each other. Re- 
emble the hinge, using a machine bolt 
same size as the pin that was re- 
ved, and a wing nut that can be turned 


The two members of the hinge are fastened against 
slipping by means of a bolt, wing nut, and lock washer 


EPTEMBER, 1934 


Sawing slots in one of the leaves 
so the hinge joint can be locked 


A nut is inserted into a square hole in the 
hinge and held by punching down the metal 


easily with the fingers. Place a lock wash- 
er under the bolt head to prevent it from 
turning. By tightening the wing nut, you 
can lock the hinge joint. 

Most cameras have tripod sockets that 
take a 4-in. bolt having 20 threads per 
inch, and therefore standard tripods are 
fitted with a screw of that size. For at- 
taching the hinge to the top of the tri- 
pod, fasten a 44/20 nut over a hole in 
the center of one of the leaves. You can 
solder this nut directly over a drilled hole; 
or make a square opening with file and 
chisel, insert the nut, and fasten it secure- 
ly by using a punch to spread the metal 
near the junction lines. 

In the other leaf of the 
hinge, drill a hole at a 
point where it will engage 
the camera tripod socket 
when the camera is held 
so that its bed does not 
interfere with the opera- 
tion of the wing nut. A 
short 14/20 bolt with a 
knurled or winged head 
passes through this hole 
into the camera socket. 

If desired, the project- 
ing ends of the leaves can 
be cut off to shorten the 
device.—W. E. B. 
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PROTECTING MICROSCOPE 


A LIGHTWEIGHT, unbreakable, and 
transparent cover for your microscope can 
be made from sheet celluloid, celluloid 
cement, and a small knob. The drawing 
shows how the cover is assembled. Small 
cuttings of celluloid dissolved in acetone 
or amyl acetate form a good celluloid ce- 
ment. Glacial acetic acid can also be 
used alone as a glue, but you will find it 
rather messy, and the fumes are disagree- 
able. Small C-clamps will hold the mate- 
rial together while the cement dries. 





FTER you have installed a new 

wheel in a grinder, be sure to 

keep clear of its path the first time it 
is started up. 


Always demagnetize work done on 
a magnetic chuck so it will not pick 
up grit. 


A good place to keep your scriber, 
dividers, and other needle-pointed tools 
is fastened to the inside of the lid of 
your tool kit. They are then not so 
likely to be run into the hand. 


The safest way to obtain a wringing 
fit is to work down from a light press 


fit. 


A short length of rubber hose 
slipped over a chisel will give a better 
grip. 


The shorter the chisel, the easier it 
can be guided along the work. 


Objects with irregular ends can be 
ground on an external grinder by 
sweating on steel blocks and centering 
them. 


Be sure your “mikes” are all right, 
then go ahead. 


A hollow fiber lap is best for the 
finishing touch. 


















MODEL of the | MONTH No. 2 























EW ships flying the Stars and Stripes have had more 
interesting histories than the St. Louis and her sister 
ship, the St. Paul. Built in 1894 to regain America’s prestige 
on the Atlantic, they immediately captured the public’s favor 
and kept it through twenty years of rapidly increasing com- 
petition. Twice called to serve the nation in war, they were 
used as auxiliary cruisers in 1898 and as transports in 1917. 
When finally towed away to be broken up in 1923, ship lovers 
everywhere realized that two of the most graceful steamships 
ever built were gone forever 
These vessels were also noteworthy from the engineering 
standpoint. When they were launched, there were only two 
ships afloat surpassing them in size and speed. Also, they To make this beautiful little balsa-wood model of the steamship St 


° ~ ° Louis, you need no tools but a pocketknife, a few razor blades 
re ' - ve chins i . , ‘ > ey. f ’ 
were the nr { large . hip Lo Ve fitted with quadruple ex a pair of round-nose cutting pliers, a ruler, and some small brushes 
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Side and deck views of the model with all parts lettered, and a plan view of the main hull block A and the tapered piece B which is glued on it 
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A MINIATURE WATER-LINE 
SCALE MODEL DESIGNED BY 




































Theodore Gommi 


nsion engines. The previous limit had been engines of triple expansion. 

Their place in any history of American ships is one of prime importance, 

| we are therefore placing in our model-of-the-month series a model of 

: first of these two liners to be completed, the St. Louis. 

The scale of the model is 1 in. equals 50 ft. The method of construction is 
ilar to that of the previous models of this series (P.S.M., Aug. ’34, p. 69) 

| therefore needs no detailed explanation. Begin by cutting all material to 
sizes specified in the list of 

terials, Measure carefully be- 

se fully two thirds of the pieces 

ready for use in 


final assembly H ‘ 
n cut to these ere’s 


cifications. 


- ieces A, B, 
ca eee Your Chance 


hown in the draw- 


ings. B must be TO JOIN OUR NEW 
ndpapered so 
ig ig oo Me MODEL-OF-THE-MONTH CLUB 
gradually thinner, 
e it acts as a IF You are interested in building miniature models such as 
lige to raise the the S. S. St. Louis, or the U. S. S. Saratoga and her de- 
k at the bow. stroyer convoy described last month, you are eligible to 
Glue B to A. C to join our new Model-of-the-Month Club. Join it at once 
ae D't st and receive a membership certificate that entitles you to 


all the benefits of the club and allows you to participate in 


] » ne er . 
| R to D. Sand- any exhibitions, contests, and other activities it conducts. 


er all around, There are no dues and no obligations whatever. You will 
iking certain find a membership blank in every one of the Model-of- 
it the layers join the-Month construction kits (see page 106). The prin- 
enly. Carve fhe cipal objeet of the Model-of-the-Month Club is to 
tern to the usual present a complete series of miniature models of 
shape of (Contin- the most famous warships and commercial es oo ; 
; ; vessels in United States history. Realistic as it is, the model is made up of 
lL on page 106) very simple units, which are painted before- 
hand so that no skill with a brush is needed 
- 2% - rw 














ee A 























































































~~, — 
1% iW D 
| HATCH covERS | 
4% %4 *%4 
| F E wo 2 4 2 
| LM] 
-— 1% a : yO 
|| oS | 
WINDLAS t z+ (diac 
(make 4 ‘ wy || a = 5 H Mx 4 a 
waa L pees heel OT hte 1 —4 $5 
Qa] P| 1 e-em | Oram RCL «see 
“nk! l fs neues a cate amend vaprusngas 
** 4 | x~ $7 y Ss” es Par 
a = OS int 4 
Quen HH HAH RE HA Ee te BOATS "4 FUNNEL 
A Tm . ‘a % fo Su _tmake 20) Da “ake” 
A ccmyer oy 4 TOPMASTS . MASTS FUNNEL PIPES sysronvs DAVITS 
1% lo, ins (make /“long pins 24° l > wire ‘tong. tine wire ine wi fine wice 
_ ( make 2) imdke"s) (make 4) a o. +x 






The remaining parts drawn to the same scale as the views on the preceding page. A full-size blueprint is included in each construction kit 
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Snap-on Cover 
for Cigarette Tin 























6 ¢§—____—__—_—_- 
Z yt 
Pattern for mak- A ; > 
ing the base. It & 5% cos 
is 16-gage copper, 
hammered on one | 
side. Four angles This is the complete smoking am 
of the same metal .! So set consisting of a hammered be ie aanaceces aaa ae + 
are bent as shown ° BASE FOR CIGARETTE CASE ole copper cover that is sprung ie ~——-f_-__-----------5--;+ j 
and riveted to the 2 on over the lid of a standard —S ——— - 
base to serve as fifty-size cigarette tin, a D FLANGE (2 PC) 
retaining flanges base for the tin, and re- Pe ——o- 435——_ —— 
for the tin hold- he | movable triangular ash tray iG oe: eerie ee 
ing the cigarettes (FLANGES | bd © BEND & ° 
: FLANGE (2 pc.) j 
ik BLANKS FOR FLANGES 
PINS FOR RIVETING ™ 
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arette 


around 


IGARETTES, when bought in tins 

of fifty to take advantage of the 

reduced price at which they are 
sold, can be dressed up to look more at- 
tractive by making a decorative copper 
cover to snap on over the tin. The idea 
can be carried still further, if desired, by 
making a complete smoking set which 
forms a case for the tin and, in addition, 
contains an ash tray. 

The copper is of 16 gage, and should 
be annealed. This is done by heating the 
metal to a cherry red, then letting it cool 
gradually. Brass, of course, can be used 
instead of copper, but it is harder to work. 

Cut out a piece 6 3/16 in. long by 
4 15/16 in. wide, and hammer one side 
with the flat or planishing face of a ball- 
peen hammer. Lay the piece out with the 
hammered side down, and draw or scribe 
a line all around in, in from the edge; 
then lay the cigarette tin, cover down, on 
the piece inside of the lines to make sure 
that the lines are exactly right 

To shape the rim, place the piece, 
hammered side up, over any square-cor- 
nered steel or iron block so that the line 
comes exactly on the edge, and hammer 
the '4-in. margin down over the edge of 
the block. Complete this all the way 
around, forming the corners around the 
corners of the block. The corners can be 
drawn in smooth and evenly if the copper 
is soft and the work is carefully handled. 

Fit the finished cover over the cover 
of the tin of cigarettes, and drive the rim 
in slightly, if necessary, to make it fit 
snugly over the cover of the tin. Then 
finish the edges smoothly with a file. 

The dachshund handle is cut from 10- 
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The cover for the cig- 


the dimensions given at 
the right. 


block as at the left 


| 
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gage sheet copper with a jeweler’s saw, 
either by hand or on a power jig saw. A 
projecting pin should be left on the bot- 
tom of each foot for riveting in place on 
the cover. Finish the edges with a file, and 
file the two projecting pins round. Drill 
two corresponding holes in the cover. Set 
the dachshund in place and rivet the two 
pins on the inside of the cover. 

Scrub the piece thoroughly with soap 
and water, removing all scale. Then color 
it with a solution made by dissolving a 
small piece of liver of sulphur in a quart 
of water. Leave the piece in this solution 
until it takes on a dark brown color, 
whereupon it can be removed, washed, 
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| SHAPING H FOR ASH TRAY 
t ' 
j BLANK FOR COVER a4 
i 4 
| | , ; 
° + | polished, and lacquered 
is cut to H | | b f si % 1 
a Anyone who makes th 
The edges cover will find it worth 
are bent down % in. = ; while to complete the set, 
! o 
ye F ye banana eaeihtncisaeethiertl ia ie for the rest of the work is 
PRR Le BRE ge at tS very simple. The material 
“ used is the same gage and 


hammered on one side. The 
four strips that form the receptacle for 
the cigarette tin are bent in the vise, 
drilled, and riveted in place with es- 
cutcheon pins. The flanges that form the 
ash-tray rest, and the three cornered ash 
tray itself, are formed over the steel 
block, as was the cover. The cigarette 
tin should fit very snugly into its recep- 
tacle so that the cover can be raised 
easily without lifting out the box of ciga- 
rettes. The whole should be finished in 
the same manner as the cover. The dachs- 
hund design used as a handle on the cov- 
er is merely a suggestion. Any decorative 
silhouette that will serve the purpose may 
be used.—Dick HUTCHINSON. 


KNEELING PADS MADE FROM INNER TUBE 





For working in the garden or, indeed, any job that calls 
for kneeling, these rubber pads are convenient protectors 









RUBBER pads to pro- 
tect the clothes whilk 
kneeling on the moist 
earth when working in 
the garden can easily be 
made from sections cut 
out of an old inner tube. 
After two pieces hav: 
been cut to the desired 
length, they are slit open 
along the back except al 
either end, where a band 
is left to hold the pad in 
place on the leg. Thes 
knee protectors are eas- 
ily taken on and off, ar 
very durable, and, unlik 
the ordinary kneeling pad 
stay where you want 
them.—Emit PEARSON. 





POPULAR SCIENCE MONTHLY 
















Committee Studies Work 
f Home Workshop Clubs 

Find Best Ways of 
Dividing the Many Larve 


Vv 


Cash Awards and Trophies 


i Coming Competition 


GSuitp 


A meeting of the Scranton Craftsman Society at which Leo C. Radle, 
the member second from the left, gave a demonstration on wood turning 


test of the National Homeworkshop 

Guild are rapidly being whipped into 
shape. Following the announcement in 
PoPULAR SCIENCE MONTHLY last month, 
the first step of the Contest Committee 
was to determine from the records of the 
affiliated clubs what classification of prize 
awards would have the widest appeal. 

It was found that woodworking was the 
subject of outstanding interest among all 
clubs. Arrangements will therefore be made 
to allocate the largest number of cash 


Piss for the great nation-wide con- 








a 
eee a 





Corner of exhibition of the Topeka Homeworkshop Club held in the Central Market. There 
were 155 exhibits covering various types of craftwork. In circle: Steve Smith (right) and 
C. W. Shadwick, Jr., who gave a demonstration on photomicrography before the Topeka Club 
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Official Magazine 
POPULAR SCIENCE 
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prizes and trophies for various branches 
of woodworking—furniture, novelties, 
wood turning, veneering and inlaying, toys, 
and similar projects. 

The classification next in importance is 
model making. While ship models lead 
in this division, a surprising number of 
club members were found to be building 





ADVISORY COUNCIL 
* 


Professor Collins P. Bliss 
Dean of the College of Engineering, 
New York University 
Professor Clyde A. Bowman 
Dean of the School of Industrial 
Education, Stout Institute, 
Menomonie, Wisc. 
Harvey Wiley Corbett 
Architect, New York City 
Dr. Hugh S. Cumming 


Surgeon-General, United States 
Public Health Service 


Maj.-Gen. Benj. D. Foulois 
Chief of the Air Corps, U. S. Army 
Capt. E. Armitage McCann 
Founder, Ship Model Maker’s Club 
Dr. Francis G. Pease 
Astronomer, Mt. Wilson Observatory 


Frank A. Vanderlip 


Banker and Publicist, New York 











airplane models, locomotive models, and 
miscellaneous models of various types. 
Decorative metal working, miscellane- 
ous craftwork, tool and machine building 
and other home workshop classifications 
are also being considered, and prizes will 
be provided for those in which a sufficient 
number of entries can be assured to make 
the competition (Continued on page 96) 
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If well made, this 
spinach cleaner, 
once put in motion, 
will continue to 
turn by the force 
of the water alone 


RAPID SPINACH CLEANER 


A TIMESAVING device for removing sand 
or grit from spinach and related greens 
can be made from a little wire, an iron 
rod, and a few pieces of wood from old 
boxes. These are put together in the form 
of a wire cylinder with a small door to 
admit the greens. The iron rod serves as 
the axle. It passes through the circular 


end pieces of wood and is bent to form 
the handle. 

Water is played upon the cylinder while 
it is being turned, and the centrifugal mo- 
TAIT. 


tion removes all grit—F, G 

















Many hot water tanks, especially in 
older houses, have no covering and there- 
radiate heat unnecessarily. In the 
course of time they cause a considerable 
imount of fuel to be wasted, and if a gas 
heater is used, as is ordinarily the case, 
this makes the monthly bill higher. By 
covering the tank with asbestos cement 
more hot water of a higher temperature 
will be available and less fuel consumed. 

About 50 lb. of asbestos cement are re- 
quired, together with sufficient 1-in. mesh 
chicken wire to wrap completely around the 
tank and about 40 ft. of No. 18 copper wire. 
Wrap the wire mesh around the tank as 
tightly as possible. Fasten one end of the 
copper wire to the tank piping where it 
enters at the tap, and bind on the mesh 


tore 


CARDBOARD and wall-board signs, cut- 
outs, and window displays large enough 
to require a wooden framework for sup- 
port, may be attached to the frame with- 
out the use of nails, fasteners, or staples, 
which mar the exterior surface and de- 
tract from the neatness of the display. 

First cut the framework to fit and fas- 
ten the pieces with corrugated fasteners 
or nails. Lay the frame against the card- 
board in the desired position and outline 
it with pencil. Remove the frame and 
apply a good grade glue, cellulose house- 
hold cement, or liq- 
uid solder to the 
surface within the 
pencil lines and to 
the surface of the 
frame that is to fit 
against the card- 
board. Allow the ad- 
hesive to dry; then 
apply a second coat 
very liberally. 

Lay the cut-out 
face down, place the 
framework on it to 
correspond with the 
pencil marks, and 
set heavy weights on 
all parts of the 
frame. Allow this to 
dry.—Jess JONES. 


After the 
wire is 


chicken 
applied, 
asbestos cement is 
troweled on and 
roughened to hold 
the following coat 


More asbestos is 
added to give a 
thickness of about 
“4in. Thelast 
coat is calcimined 


FASTENING FRAMES TO DISPLAY CARDS 











Es 
Wooden strips, glued on with 
the aid of weights, strengthen 
large cardboard posters such as 
clubs, schools, theaters, and 
stores use for advertisements 


Theatrical cut-out with 
strips glued on the back. 
With this method, no un- 
sightly tacks or staples 
are seen from the front 


This is as it should be, for its function is 
to serve as wire lath for the cement. 
Mix the cement with water to the con 
sistency of soft dough, a bucket at 
time. There should be no free water visi 
ble in the mixture. Using a mason’s 4-in 
trowel—a cheap one can be bought for 1 
cents—spread one coat all over the tank 
of sufficient thickness to conceal the wire 
mesh. The work preferably should be done 
when the tank is warm so the cement will 
harden overnight, otherwise a week or so 
will be required. Roughly smooth the sur 
face with vertical strokes 
of the trowel, and make 
herring-bone marks as 
shown in one of the 
photographs. This will 
form a tooth to key the 
next coat in place. 
Three coats will pro- 
duce a covering about 3 
in. thick. The final, or 
fourth, coat should be 
carefully smoothed, pre 
ferably with a molder’s 


slick, and allowed to 
harden. 
The natural color 0! 


the cement is a greenish 
gray, but a brushing or 
two of calcimine wi! 
produce the conventiona! 





firmly. Twist the ends of copper wire to- 
gether at the bottom after making several 
turns in one place. The chicken wire, al- 
though drawn up as tightly as possible, 
will be found to be from \% to 4 in. from 
the surface of the tank in many places. 
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white finish. 

If there is much bar 
piping immediately adjacent to the tank 
it should be covered with regular steam 
pipe insulation. Short lengths, howeve! 
may be readily coated with cement b) 
squeezing it around the pipe with the 
hands until it clings—Everett EAMES. 
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ANY a model railway en- 
thusiast has asked him- 
self such questions as: 
Shall I try to build a 

odel locomotive? Where can I get plans 
: yr one? How much will it cost? How 
ng will it take? These questions often 
ypear in letters to the Home Workshop 
/epartment, usually coupled with a re- 
est for a constructional article. 
To these questions there are nearly as 
iny answers as Solomon had wives. 
Dealers in model railway supplies have 
ins of innumerable types and sell a 
eat variety of castings, semifinished and 
ished parts, construction sets and fit- 
gs. The difficulty is to know what to 
ose from this great assortment. 





“SHALL I BUILD 


A Model Locomotive! 


One important point should be under- 
stood before you tackle building a model 
locomotive. There is an essential difference 


between a model locomotive and other 
non-operating models such as a model gal- 
leon, for instance. The latter, no matter 
how elaborate, is only something to look 
at—an ornament. External details are all- 
important. A model locomotive, on the 
other hand, is a piece of machinery in 
which mechanical running qualities are 
just as important as external detail. For 
that reason the blueprints of a model lo- 
comotive are much more complicated and 
difficult to read than those for the most 
pretentious ship model. Building a model 
locomotive likewise requires considerably 
more mechanical knowledge. 
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The model at left is an example 
of extraordinary ingenuity. It 
was built by Carl F. H. Schrader 
without lathe or drill press 
from odds and ends of material. 
In rectangle: Parts of the more 
expensive type such as can be ob- 
tained from model supply dealers 


This applies to electrically 
driven, steam-type locomo- 
tives. Of course, everyone re- 
alizes that the building of a 
real steam-driven scale model locomotive 
from rough castings and bar and sheet 
metal is a task that calls for a high degree 
of mechanical skill and either elaborate 
shop equipment or an amazing amount of 
ingenuity in making inadequate equipment 
serve the purpose. 

All sorts of compromises are possible. 
If you haven’t the ability or equipment to 
make parts of the running gear, yet you 
feel that you could fit them together, once 
made, and also do the external work that 
adds so much to a realistic appearance, 
the answer is to buy what you can’t make 
and do the rest yourself. A photograph at 
the beginning of this article shows just a 
few of the hundreds of small parts differ- 
ent makers can (Continued on page 99) 
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This is the drawing Mr. Schrader prepared before building the spring-motored ‘‘O” gage locomotive shown in one of the photographs above. 
A model maker, if reasonably familiar with locomotive construction, can prepare such drawings accurately enough from photos of an engine 
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Small designs can be plated by means of two 


ordinary dry cells, but when considerable metal must 


be deposited, it is better to use a storage 


NITIALS, designs, or lettering may 

be plated with any metal on the lid 

of this novel wooden cigarette con- 

tainer. Although a cigarette box has 
been chosen as an example, metal-plated 
designs can be easily applied to any other 
object by the same method, no matter of 
what material or composition it happens 
to be made. 

Once you have learned how easy it is to 
apply decorations of this type, you will see 
opportunities to use them to ornament 
many different novelties and gifts. Almost 
any article you intend to present to another 
person will be more highly appreciated if 
it carries an initial or monogram, which 
can be applied by this plating method in 
such a way as to enhance the value of the 
gift considerably. 

If you wish to practice the method by 
constructing a cigarette box like the one il- 
lustrated, it will be necessary first to make 
the box itself. The design is an unusual 
one in respect to the joint between the lid 
and the box proper. Indeed, the lid fits so 
well that the box will keep cigarettes fresh 
for a much longer time than ordinary con- 
tainers. 

The box in this instance was made of 
five-ply wood, the parts as follows: Top, 
614 by 334 in., beveled at 15 deg.; 2 sides, 
each 3 by 4 in.; front and back pieces, 
each 3 by 6% in.; bottom, 314 by 534 in., 
or an inside fit, according to the thickness 
of the plywood. First miter the ends of the 
sides, front, and back at 45 deg. This can 
be done more accurately by tilting the saw 
table than by using the jointer. To provide 
the lid, the pieces are then cut apart on 
the scroll saw with a fine jig-saw blade. 
Make the cut 2'% in. from the bottom in 
a straight cut for the back, where the 
hinges are to be fastened, and with the ta- 
ble tilted to 15 deg. for the sides and front. 
For the latter three, cut a sheet of paper 
to the width of the pieces and fold it 
twice; this may then be cut on a curve so 
that, unfolded, it forms a template for a 
design like that illustrated. The bevel cut 


R> 


Plating Metal 


or three 


battery 


When the decoration has been treated 
with plumbago, fine copper wires are 
connected to it with adhesive tape 


is important because it makes the com- 
pleted cigarette box practically air-tight. 
After gluing the parts together, give 
them a coat of shellac, sand down, and 
coat the top with varnish. When the var- 
nish is completely dry, coat the top with a 
solution made from the white of an egg 
thoroughly mixed with an equal quantity 
of water. On this surface the design to be 
metal-plated is traced with the aid of a 
piece of carbon paper. Remove the paper 
and carefully go over the design with shel- 
lac applied with a narrow, pointed brush. 
Quick-drying varnish may also be used. 
In order to metal-plate the shellacked 
design, it is next well covered with pow- 
dered plumbago (graphite) while still 
tacky. An alternative method, when there 
are no fine lines in the design, is to use fine 
bronze powder. As the surplus of the latter 
can be brushed off readily from the back- 
ground, the coat of egg-white solution is 
not needed. In using plumbago, the excess 
can be removed from the background with 
a piece of wet cotton. This loosens the coat 
of egg albumen and takes with it the plum- 
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Kenneth Murray 
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The joint of the lid at { 
the back, where the hinges 
are, is straight, but the “i 
remainder of the joint i iN 
scalloped and slight] ( 


beveled so as to fit wel 





The surface is treated with egg 
white and the design transferred 
to it by means of carbon paper 


bago where it does not form a part of th: 

design. Remove this surplus carefully. 
By means of small pieces of adhesive 

tape, fine copper wires are placed in con- 

tact with all parts of the design and then 

connected to the negative pole of a storage 

battery, or two or three dry batteries. 

While the latter will serve for small d 

signs, those requiring the deposition of 

considerable metal can be plated better by 

the use of a storage battery because of its 

greater amperage. A layer of cotton is | 

placed over the design and soaked with a 

plating solution. On top of this put a sheet 

of the metal to be plated, connected with 

the positive pole of the battery. 
Plating solutions have already been de- | 

scribed in articles on the subject which 

have appeared in this magazine, Inasmuch 

as copper is a satisfactory metal for the 
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se, giving the appearance of 
»w gold, a simple solution of 
er sulphate to which has been 
| several drops of sulphuric 
is recommended. 
e length of time required for 
ng depends on the thickness 
ed; when a storage battery is 
a half hour is generally suf- 
it. Then remove the cotton 
ill connecting wires, wash off 


ill the solution, and dry carefully. 
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design can be buffed if de- 


ve the entire box a coat of 
ish and then polish it with a 


ste made with oil and rotten- 


or very fine pumice. A good 

to apply this is by means cf 

lrill press, as shown in one of 
4 


photographs. A ™%-in. wooden 
el is covered with several lay- 


rs of felt, treated with polishing 


T 


. 


iN 


ste, and placed in the jaws of the chuck. 
drill press should be operated at next 
yw speed. The shape of the polisher 


kes it easy to get into the 


t-looking hinges are then added to 


plete the cigarette box. 
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he scalloped joint is cut on a jig saw and, 
ter the box has been varnished, the inden- 
tions are polished by using a drill press 
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A SIMPLE WAY TO DECORATE BOXES 
AND OTHER CRAFTWORK NOVELTIES 








The completed box with initial 
and border copper-plated on the 
top. At left: Mitering the ends 
of the sides, front, and back at 
an angle of 45 deg. on a home 
workshop saw with a tilting table 








Bud Vases 


Shaped from lead pipe 








Four small vases 
made from ordi- 
naryleadpipe. The 
shaping requires 
no other tools than 
a hammer and a 
stick of hardwood 


















_ 


the bar, many different 
shapes may be formed. 

To reduce the diameter 
of any part of the piece, 
simply hold it in the hand 
and hammer lightly 
around the outside. This 
will draw it down. 

To close the bottom 












The bottom is closed by driving the 
metal in and fusing it with a torch 


material as ordinary lead pipe, 

it is possible to make unique, 
decorative bud vases. The pipe, 
which should be about 1% in. in 
size, is cut off to the length required 
and shaped with a ball-peen hammer 
and a length of round hardwood ap- 
proximately 134 in. in diameter, one 
end of which is rounded. Place the 
wood bar in the vise and slip the 
lead pipe over the rounded end. By 
working the lead over and around 


| \NROM such a common and cheap 


end and make it water- 
tight, hold the piece in the hand and 
drive the metal at the end in toward 
the center until it is well closed. Then 
fill the piece with wet sand, turn it up- 
side down, and apply the flame from 
a blowtorch on the center until it 
fuses, after which it may be ham- 
mered into shape. 

Decorative lead pieces of this type 
are usually left in their natural finish. 





Wherever necessary, the metal is ex- 
panded over a round bar of hardwood 
































































































































Key containers, holders for small drills, 


MANY small articles may be made from 
an old felt hat. With scissors, needle 
and thread, and dress fasteners, it may be 
turned into a key container for the auto 
lock, a holder for small drills, and a pad 


notebook covers, 
bookmarks, and protective pads may be made fromold felt hats 


for hot dishes. Or it may be glued to the 
bottoms of book ends, picture mounts, ash 
trays, or various other novelties and or- 
naments to prevent scratching the polished 
surfaces of tables or mantelpieces. Other 


GARDEN HOSE REEL MADE FROM JUNK 


Tuis light, easily handled garden hose 
reel was made entirely from junk. It is 
much lighter and more convenient to use 
than the average reel, yet the construc- 
tion is strong and substantial 

The wheels were taken from an old 
baby carriage found in a vacant lot. The 
drum is a discarded industrial alcohol 
steel can of heavy gage. The bottom had 
to be removed from the can and four slots 
cut in at either end to take the steel 
straps. The latter were obtained from the 
baby carriage; and as they were of spring 
steel, they had to be heated to a semi- 
white heat over a gas flame to remove the 
temper in order to drill a center hole for 
the axle and to cut them to measure with 
a hack saw. The handles were also ob- 
tained from the carriage. 

The whole was finished with aluminum. 
and parts of the handles and the spokes 
were painted red. It would be hard to 
find a better 100-ft. garden hose reel in 
the market, yet the total outlay was only 
forty-five cents —WILLIAM A, Rossa, 


OLD FELT HATS PROVIDE MATERIAL 
FOR MANY CRAFTWORK NOVELTIES 









articles that can be made of felt are flexi- 
ble notebook covers, a cover for a pad- 
lock to prevent freezing in winter, a lens 
hood for the camera, and a carrying 
for a fisherman’s flies —C. B. Smitu 


Nos. 10 To 14 






SMALLEST DIA. 
OF LATHE OR 
DRILL PRESS CHUCK 









AUGER BIT BUILT 
UP TO FIT CHUCK 


HOLDING SMALL DRILLS 


LarGE lathe and drill-press chucks of- 
ten will grip nothing smaller than % in. 
in diameter. I frequently found it neces- 
sary to change chucks until I discovered 
that a small rod or shank could be en- 
larged by wrapping it with a dozen or 
more close turns of from No. 10 to No. 
14 copper wire. If the drill wabbles, loos- 
en the chuck and turn the drill part of a 
revolution. In emergencies, square-shank 
auger bits may be wrapped for use in a 
three-jaw chuck—DoNnALp R. FosLer 


Brass Clips on Smoking Stand Hold Pipes and Tobacco Can 














Holder added to pedestal smok- —_ 
ing stand for pipes and tobacco 


A PIPE and tobacco can kept in the tray 
of a pedestal smoking stand such as is il- 


with ashes. If, however, a piperack and 
tobacco-can holder are made as shown, a 
pipe smoker may enjoy his smoke with- 


BENT-UP 
SIDES ~ 


out digging for his pipe under a mound of ashes 

The material used is 1/16-in. brass strip, one piece 
lustrated at the left soon become buried 2 in. wide and the others 5 in. wide. The brass is 
heated to redness and quenched in water to anneal 
or soften it before it is bent. Brass machine screws, 
especially if they are fitted with acorn-headed nuts, 


enhance the appearance. Spot-circling the face of 


BENT-UP 
“END STRIPS 
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the can holder on a drill press by using a dowel with 
a small piece of emery cloth on the end is also an 
effective method of making tue holder appear more 
attractive. 

The side clips of the can holder are soldered under 
the face piece, which in turn is soldered to the band 
piece. The inside of the band pieces should be lined 
with adhesive tape or felt to prevent any marring of 

the smoking stand. 
% Strong nitric acid will clean the brass and leave 
it bright. 
three seconds only, then plunge it immediately in 
water. A coat of metal lacquer will prevent the tarn- 
ishing of the bright surface thus produced.—R. W. 


Immerse the work in the acid for two or 
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§ Novel [hree-in-One 
gry = Nestof Lables 


By Herman Hjorth 


The tables in use photographs. Test each leg with a steel 
pe ee Bagi square to see if the sanded surface is 
to turned columns square to the part of the leg which is to 
stand on the floor. 

Locate the holes for the dowels by gag- 
ing legs and columns with a marking gage. 
Two opposite legs are glued to the column 
at the same time and clamped with hand- 
screws as illustrated. 

The tops for the stands are turned by 
gluing them to waste stock with paper be- 
tween. The top of each stand is fastened 
to the columns by means of a circular disk 
or plate, which is glued to the upper end 
of the column and screwed to the under- 
side of the top. 

The construc- (Continued on page 105) 


































OVELTY and exceptional beauty of 
| design are combined in ‘this nest 


of tables. It differs from the usual 
types in that the additional table surface 
consists of two round-topped stands, which 
e completely detached from the main 
and placed anywhere in the room. 
This enables them to be moved where 
convenient to serve refreshments to 
guests who are sitting at some distance 

the table proper. 
is best to begin the work by making 
2 the two stands. Turn the two columns be- 
en centers and cut out the eight legs 
the band saw. These are rounded and 
oothed with file and sandpaper, and 
joined to the columns with two dowels 
each. The ends fitting against the columns 
shaped to the right curvature by sand- 
y on a spindle sander. A sanding device 
this type can easily be made by turning 
ylinder 1 in. in diameter and about 12 
long. Glue to this cylinder a piece of 
1'4 sandpaper cut so that its edges 
meet when it is wrapped around the 
, id. Glue is applied to the cylinder and 
r the sandpaper is held in place by wrapping 
: a piece of bandage or string around it. 
Rest the leg on the tool rest of the lathe 
| press it evenly against the revolving 
idle sander as shown in one of the 
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VERTICAL SECTION 
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a WA e\y Top and side views of the assembled 


14 

aN 
: - “i a nest of tables; sectional view through 
ipo a tai the lower part of the main frame; ver- 
tical section showing how the tops of 
the stands slide under the main table 
EY iS top; and details of the turned parts, 
5 the legs of the stands, and the braces 

DETAIL OF SUPPORTING BRACE 


sanding cylinder is used in the lathe to , sciadiaiieiei a seein titiaa 
pe the legs to fit against column of stand ‘ . ; 


WORKING DRAWINGS 
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A SPEEDY 


acing 
SS cheonce 


IMPLIFIED FOR 
BOYS TO BUILD 






















Astiff.fast about a dollar, or less if you find some egg 
sailer,this ¢ 


schooner. holds boxes with thin sides that can be used. The 
her own well wood I prefer is soft white pine. 

with ordinary This boat is built with glue. My prefer- 
oe ok Fe aren ence is for a celluloid cement, and I use so 
long. Her hull much of it that I make my own. I place 

is only 24 in. about ™% Ib. of old celluloid side curtain 

long but is of  Jights from old cars, photographic films 

such a_ design L: . 

that she stands !r0m which the emulsion has been re- 

up and keeps moved, oreven old celluloid toys and tooth- \ 
steadily on brush handles into a quart bottle with a 

ter yay thee al Wide mouth and fill the bottle with ace- 

ways surprises tone. It is allowed to remain an hour, then 
the onlookers’ stirred vigorously for about five minutes 
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y HE N building miniature eb , t t | t + ‘ammen cams A 
. , - 2 ae ery ob. Se © it im 
boats, some of us preter P 3 
; L10Ne S&L} 454 5L Sau) | [Sel |Sat. |5t. [4%L. 44 Se 
sailing rather than shelf ae a + — AE} — {Pit fogh 8h _ te was dae ie: 
‘Is. The ; as } . ‘ i 





















































models, author has de- — ——+}, \ , ¢—_f 

. . a ae ww 

voted himself exclusively to sailing models < . \ , RUDDER 
Bir pase tn lbay hei iN OUTSIDE wan enti tn DECK BEAMS ‘4 = % CHINE asenee 

that are planked or built-up instead of being STEM PIECE” LOWER RIBS 4” THICK 
dug out or made on the “bread and butter” - maner “i 2 1 
plan. The construction has been so sim- [le ae aa a SC... i 
plified that ten- or twelve-year-old boys can Loon | linsipe KEEL. py OUTSIDE KEEL ‘ \ 
undertake some of the models, which are ——_—_- ‘s WIRES et waee 

é _ {ot 

ary . aed | KEEL FASTENING ScREW __ 23 | POUND LEAD | KEEL Labeosaba/| | 
graded in difficulty and designed to develop ey ——, 
skill to the point where it is possible to pro- KO ae =e 4s 3 
duce complicated operating models of mod- PEP 
ern steamers, yachts, or sailboats, true in 


formand line, pleasing totheeye,andefficient STEM 7 LOWER RIBS 

in the water. Very few tools are required. ~ 3% 4% ihe anions as "| PIECES 
Che little schooner illustrated is an ex- 
cellent beginner's model. It is not a copy 
of any existing boat, nor is it intended as 
such. The rig is similar to certain river 

schooners that I ha years ago. After you r 
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have built this boat, you may, by using 
certvin modifications of the lines and a few 
dded tricks of construction, improve your 
craftsmanship to the point where it is pos- : 
sible to build any hull desired. 

In spite of her very elementary char- 
acteristics, this schooner is a stiff, fast , oman we annin Ee i eraet ~~ 9% 
sailer. The simplified rig makes for speed 
in sail adjustments. In races with boats un- 
der 30 in., she will place frequently if 
handled reasonably well. 

All of the material can be bought for 
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The Easiest Sailing Model t 


because it is too narrow, too light, and carries too much 





ee: Ram nty 


a i ual 
“4 


and corked tightly. The next day 

it is stirred until evenly mixed. It 
hould have the consistency of § 
thick cream. If you use thistype §@ 
of cement, do not place it close § 
to a flame or it will burn. It will 
dry very slowly if some white 
hellac is added. 


“LET’S build a sailing yacht model,” is what thousands of boys are saying 
these days. That is because their enthusiasm has been aroused to a high pitch 
by the coming international yacht races. An accurate scale model of a cup 
defender, however, is exceedingly difficult to build and does not sail very well 


This schooner model is a much more practical model for a boy. The draw- 
ings may look complicated, but once you get started, the parts seem to fall in 
place by themselves. No difficult carving or shaping has to be done. 


The boat was designed especially as a beginner’s project by Mr. Waldron, a 
school superintendent whose hobby is model boat building. He has gained 
such wide recognition for the simplicity of his methods that he often gives 
lectures and courses for manual training teachers on this ingenious type’ of 
construction. The schooner model is the simplest he has ever made. 


o Make 


canvas. 


Sete i 











STINE 







gg For tools you need a coping ee 
‘he saw or jig saw, a small plane, a Be 
very stout razor-blade knife, a BOOM » Once the method of construction has 
pr- sharp pocketknife, a fine-tooth ©  S&*®§=_ 25 a been mastered, a boy can construct as 
sO 1d saw or cabinetmaker’s mi- JIB SHEET e large and ornate yachts as he pleases 
e r saw, a pin drill and drills No. | es: mont t 
. ee — ag “8 . oe vagy Foremast 18 in. B with %4-in. No. 20 brass escutch- 
ns er of about 2 oz., sandpaper, a above deck, 434 from et , i eye 
rew driver, and a few %-in. bow. Mainmast—22 i com Ges, 25 shown. Next lay this 
No. 4 roundhead wood screws and and 12%. Foresail— i side flat in the jig, and nail and glue 
hess A tewmeles’s caw frome luff 13, leech 167%, on the other side board. See that the 
Jewelers S¢ ame boom 6%, gaff 6%. *m is vertical. Now set this aside 
' nd blades are useful, as are Mainsail — luff 15, stem Is vertical. Now set tits aside 
n yund-nose pliers and a hand drill. . oat ie Pe tee «tng d = ore mon Sg Sino 
es » I i ‘ -pe lic 7 ° _— » dS 8 ° 
On one 14-in. board (see list of 7%. Bowsprit—6% +4 in. square for the keel. Cut out 






ONE SIDE BOARD BOTH SIDES “ 
NAILED ANDGLUED — FASTENED PINS SOUTSIDE 
TO INSIDE STEM STEM 


INSIDE KEEL 












INSIDE LTD 
STEM 


PIECE 








FRAME 
STRAIGHTENING 


‘KEEL CENTER 










SIDE 
BOARD 


- NATURAL 
,. CURVE OF PLANK 


Steps in constructing the hull. The side planks are fastened 
at stem and stern board, and the ribs are then sprung in place 
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TOGGLE 


The rigging plan. Both masts 





the stern board, too, but do not 
notch it. 

The keel is now cut from the %- 
in. board. Plane the front edge to a 


rake backward 1% in. The bow- point. Saw off the part which is to 
sprit overhangs the bow 4 in. be replaced later with lead. This 


materials) lay out a 
sidepiece. Tack this 
board to another and 
saw out both at once. 
Separate them and 
mark vertical lines 2 
in. apart on both, be- 
ginning at the stern. 
These are the station 
lines for the lower 
ribs and deck beams. 
Plane the % by %& 
by 10 in. piece to a 
triangular shape of 
thedimensionsshown 
for the stem piece. 
Cut it into two 5-in. 
pieces. 

Drive two 8-penny 
nails into a board on 
the bench till rigid; 
have them about 4 
in. apart. Lay one of 
the 5-in. pieces with 
the back or Y-in. 
side against the two 
nails. Apply glue to 
the front end of one 
of the sides and nail 
it to the stem piece 


piece may be used as a pattern to 
mold the lead keel. 

After an hour and a half, if you have 
used celluloid cement, you are ready to pro- 
ceed. Hold the stern board in a vise, put 
glue on one edge of it, and nail one side- 
piece to it. Turn it over in the vise and 
glue and nail the other side. Use plenty of 
cement. 

Spring the sides apart and slip the lower 
ribs into place at their proper stations. Set 
the ribs in so that the bevel begins at the 
edge of the side. Drive an escutcheon pin 
into each rib from each side. Make the in- 
side keel from 14-in. square wood. Fit it 
inside the inside stem in the notches of the 
lower ribs, and spring it over to, and in- 
side of, the stern, as shown. Hold in place 
with glue and pins. 

Turn the frame over and put in the deck 
beams. They are cut according to the lengths 
given on the plan from %-in. square stock. 
Mark a center line on each. Force each 
beam into place and hold with glue and a 
pin at each end. When completed, smooth 
the top of the inside stem flush with the 
sides. 

Take one of the 2-in. pieces of \%-in. 
stock, mark a center line on it, and screw 
to the deck beams with screws with wash- 
ers under them so that the center line of 
the boat, as indi- (Continued on page 102) 
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KIT F—Materials for 12-in. model of Manhattan 


GET STARTED IN 


Model Making 


WITH OUR 














KIT G 


Construction \its 




















N ADDITION to the new mod- 
el-of-the-month kits, listed on 
page 96, we offer readers a 
number of other ship model and furniture 
construction kits. These contain all the ma- 
terials necessary for making the various 
projects illustrated on this and the follow- 
Ing pace 
Each of the construction kits has 
prepared with the idea of making it easier 
for readers to take up handicraft at home, 
which now so rapidly becoming one of 
the most popular hobbies. There is, indeed, 
no hobby that is more genuinely satisfying 
or has more real or lasting value 
Our ship model kits, designated by letters, 
contain only the raw materials—that is, no 
work has been done on any of the parts, 


been 


KIT H 


with the exception of the hull 
blocks. In kits F, H, and J, a 
certain amount of preliminary 
shaping has been done on the hull. 
In the case of the larger models, 
the hull lifts will be sawed out or 
the blocks will be shaped, depend- 
ing upon the type of model, at a 
slight additional cost. 

Our furniture kits, on the other 
hand, are completely finished in 
respect to sawing, surfacing, turn- 
ing, boring, and other machine 
operations. All that remains to 
be done is the necessary hand 
finishing and assembling. While do- 
ing this work, however, you will 
learn a great deal about building 
furniture at home, because these pieces are of 
the finest design and workmanship. They are 
the equal of the best custom-made furniture. 

All kits are accompanied by instructions or 
full-size blueprints. 

Whaling Ship model Wanderer. All 
the raw materials (except paints), Blueprints 


Nos. 151 to 154, and a booklet. The hull is 
ee ne 
AA. Same with hull lifts sawed.... 7.40 


D. Spanish galleon ship model, 24 in. 
long. All the raw materials (except paints), 
Blueprints Nos. 46 and 47, and a booklet 6.45 

DD. Same with hull blocks shaped. . 6.95 

E. Battleship model, U.S.S. Texas, 3 ft. 
long. All the raw materials (except paints) 
and Blueprints Nos. 197 to 200 6.95 


EE. 7.45 


Same with hull lifts sawed.... 


F. Liner Manhattan. All raw mate 





for a simplified miniature model 12 in. long, 
and Blueprint No. 204... ........c0000.. 00 
G. Elizabethan galleon Revenge. All raw 
materials (except paints) for a model 25 in, 
long, and Blueprints Nos. 206 to 209.. 6.75 
GG. Same with hull blocks shaped. °.25 
H. Cruiser U.S.S. Indianapolis. All raw 
materials for a simplified 12-in. model, ind 
OS ere rer ae rene 50 
J. Clipper ship Sea Witch. All raw mate- 
rials for a simplified 13-in. model, with b!ue- 
ee oe ee ee 50 
L. Farragut’s flagship Hartford, a steam- 
and-sail sloop-of-war. All raw materials 
(except paints) and special Blueprints Nos. 
221 and 222. The hull is 33% in. long, and 
the over-all length is 41 in. ........... 5 
LL. Same with hull lifts sawed ... 845 
No. 2. Solid mahogany tray-top table 
23 in. high with a 15 in. diameter top. Ready 
to assemble, but without finishes...... 10 
No. 4. Solid mahogany book trough 22'% 
in. long, 9% in. wide, and 2434 in. high over 
all. Ready to assemble, with finishes... 5.30 
No. 5. Solid rock maple hanging wall 
rack with one drawer, 19% in. wide, 3314 
in. high. Ready to assemble and stain in- 
CHE, os siin's ney obawaweas anaes eaees 5.75 
No. 6. Solid rock maple butterfly table, 
top 19 by 22 in., height 22% in. Ready to 
assemble and stain included.......... 6.90 





KIT J 


Materials for a min- 
iature clipper ship 














Popular Science Homecraft Guild, 
381 Fourth Avenue, New York, N. Y. 


I CI GD Tai etc cdstiosisncicecnnsnncesiontnnasiogs for 
which I inclose $............ (or send C.O. D. 2 


DONNIE - & sisclscincchtnisahsaviinnktahscuiiicendsbeeimadamaee 
TRIO isiecicinscnntcensxenrasienntateenisameicaaaen 
ne ; ee 

(Please print name very clearly.) 
Note: Prices of all kits except F, H, and J are 


50 cents higher west of the Mississippi River 
because of heavy shipping charges. We prepay 
the postage on both cash orders and C. O. D 
orders, but if you order C. O. D. you will have 
to pay on delivery the extra charges made by 
the Post Office, which amount to 28 cents. Kits 
F, H, and J cannot be sent C. O. D. This 
offer is made only in the United States 
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HIGH-SPEED HOMEMADE 


Photo Printing Machine 


Enables Amateur to Make Money Out of His Hobby 





The opening in the table for 
the printer head and catch bas- 
ket. Some wiring is in place, 
and the machine is ready for 
the lamp house to be installed 


MATEUR photogra- 
phers who have 
learned to develop 
and print their own 

pictures will find a pleasant as 
well as profitable hobby in 
finishing the exposures made by their 
friends. This side line may be extended in- 
lefinitely into making post cards of their 
ocality and photographs of their friends, 

s well as Christmas cards and pictures 
or publication, and may even grow into 
i lucrative full-time business. 

Work of this type may be carried on 
n a satisfactory manner only when one 

equipped with a machine for produc- 
ng the prints rapidly and economically. 
While the purchase price of such a ma- 
hine would be almost prohibitive to the 
eginner, an excellent printer—the equal 
1 many machines used by professionals 
—may be constructed at small cost in the 
verage home workshop. The printer will 
isily run off 100 prints from one negative 
in less than ten minutes. 

Two new features have been introduced 
which make for speed and efficiency—a 
ilted head from which the prints slide 
1utomatically, and a metal catch basket 
nto which they fall in a neat pile, ena- 
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This machine oper- 
ates faster than usual 
because the prints 
slide automatically 
into the catch basket 


A resistance for dim- 
ming the printer light 
is supplied by a well- 
guarded heater ele- 
ment in a light socket 


Underside of table. Note the junction box 
with pipe-nipple extension for carrying the 
wires to both the main and dimming switches 
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bling the operator to give his entire atten- 
tion to handling the unexposed paper. 

First saw the four legs of the table 
from material 3 in. square by 30 in. long. 
Mortise on two adjacent sides 34 in. deep 
and 4 in. from the end to allow the rail 
to fit flush with the leg. The leg is tapered 
from the lower edge of the mortise to 2 
in. square at the floor. 

Rails should be cut from 1 by 4 in. 
material. The front and back rails are 36 
in. long and sides 20 in., all pieces being 
mitered on a 45-deg. angle on each end. 


The table top is 23 in. deep by 38 in. wide, 


cut from two widths of 1 by 12 in. lum- 
ber. This is laid on the rails to allow the 
front to overhang 2 in., but the sides and 
back only 1 in. 

In the table top, when completed, an 
opening 9% by 16% in. is cut for the 
printer head. The right side of the open- 
ing is 6 in. from the right side of the 
table top, unless one happens to be left- 
handed, in which case care must be taken 
in transposing. 

The V-shaped catch basket is installed 
in the front end of the opening. The re- 
mainder of the sides and back are fin- 
ished by a rail of 1-in. wood which rises 
at an angle of 30 deg. from the back 
edge of the catch basket, passes horizon- 
tally across the back of the opening, and 
tapers back to the catch basket on the 
opposite side. This rail is fastened in 
place by countersunk screws driven up 
through the table top from below, and 
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The rocker-arm assembly ready for installa- 
tion. The diagonal arm is brazed to the axle 


forms the foundation for the lamp house 
and printer-head assembly. 

The catch basket may be made from a 
single piece of galvanized iron 12 by 19 
in. Turn flanges B and B' up at right 
angles, and turn flanges A, C, A', and C! 
down at right angles. Side O is turned up 
and over to form an angle of 45 deg. with 
N, after which sides WM and M' are 
turned up at right angles, and flanges B 
and B' are soldered to edges of O. 

The lamp house is pyramidal in shape, 
as shown. If you are not something of a 
tinner, a little assistance may save quite 
a bit of grief. A small lamp house for the 
pilot light is cut into the main lamp house 
at the small end near the printer bulb. 
The pilot lamp house is 3 in. square, with 
two sides cut on an angle to fit the side 
of the main lamp house, and the other 
two sides extended to reach nearly across 
the the main house, forming a 
V-shaped opening for ventilation without 
emitting light. Bend the first two sides 
down to form a right angle along line rr’; 
bend the second pair of sides up along 
line TV. Bend flanges up at AS and DS' 
and down at SV and VS'. Lines AS and 
DS"* on both pairs will coincide at oppo- 
site corners, 

[wo light sockets should be taken apart 
and the small end of 
the brass shell soldered ‘a 
into place on both lamp 
houses so that the com 
plete socket will barely 
project through the 
iron. Be sure to scrape 
the lacquer from them 
before trying to solder 
The cap will later be 
fitted to the conduit 
connections made with 
the socket, and the two 
sections snapped to- 


base of 


rether 

\ flange on the open 
end of the lamp house 
will provide for fasten 


2 





ing it to the printer 
head, which should be 
ot l-in. wood, 13 in 
square. It is strength 
ened across the grain | 






with a steel strap 1 by 
s in. at both top and 


bottom, placed under- 
neath the head. The 
grain should run from __—iJ |Fr----------- 





LEFT SIDE OF MAIN\ 
LAMP HOUSE 1 
\ 


NOTE: MAKE |RIGHT SIDE | 
WITHOUT] HOLE. OTHER | 
TWO SIDES SIMILAR | 

RUT WITH 7" BASE. \ 












































Another view of the two-piece platen. Note 
the hinges and the two small springs at rear 


prints to slide more easily, Sandpaper the 
wood and apply several coats of black var- 
nish, with a light sanding between coats. 

For the platen, obtain two thicknesses 
of good '4-in. plywood, coat both pieces 
with furniture glue, and clamp them firm- 
ly together. When thoroughly dry, saw to 
6'4 by 8% in. in size, again dividing this 
to make the back section of the platen 2% 
by 8% in., and leaving the remainder 4 by 
8'4 in. Hold the two sections firmly in 
position, cover again with glue, and apply 
to both parts a piece of soft felt at least 


If one’s hands are small and delicate, the 
bend in this piece of steel can be reduced 


Y in. thick, Allow this to rema:> unde1 
gentle pressure until the glue has set. This 
may then be cut with a sharp knife along 
the joint in the platen. 

Dress a piece of 1 by 4 in. wood to ; 
thickness to correspond with the total 
thickness of the platen and felt. Fasten 
this with countersunk screws to the top 
of the printer head so that it is flush with, 
and adjacent to, the platen when in posi- 
tion. Join each section of the platen per 
manently with hinges. 

The angle between the two sections of 
the platen when open is important. It is 
controlled by a simple strap of iron bent 
to an angle of about 135 deg. and fastened 
to the lower portion of the platen as 
shown. Sufficient tension to hold the pape 
firmly until one’s hand is removed and 
the front section can close is maintained 
by springs on either end of the back sec- 
tion of the platen, or small spring hinges 
may be used in place of the plain hinges. 

Provide two strap hinges, 3 in. long, 
riveting each to a piece of steel 1 by 1% in. 
and long enough to space the joints 6% in. 
apart. On the free end of one hinge, fas- 
ten half of a third hinge with a small bolt 
The other half (Continued on page 98) 
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Patterns for cutting out 

the main lamp house, the 

pilot lamp house, which 

FEEDLINE requires only three pieces, 

and the catch basket; and 

i a diagram showing how the 

DIM SWITCH MAIN SWITCH necessary splices are made 

within the junction box 

MERCURY SWITCH 
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DO YOUR OWN ENLARGING ... Bring out a// 
the beauty of your snapshots—enlarging does 
the trick. And nowit’s so easy with the Kodak 
Home Enlarger. Handy ...accurate... simple 
to use—it takes all negative sizes up to 314 x 414 
inches. Enlarges up to 11x14. Ground-glass 
focusing for sharpness. Metal clips hold the 
paper. Complete with lens—$16.50. 
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America’s favorite fine camera 


Kodak Six-16 


with the f.4.5 lens 


MARVEL OF PRECISION, compactness 

and beauty ... the new Kodak Six-16 

with 7.4.5 lens will instantly appeal to those 
who know cameras. 










It springs into action at the touch of a but- 
ton—the fast Kodak Anastigmat lens (7.4.5) 

ar and the Compur shutter with 
, its speeds from 1 to 1/250 sec- 
ond give you mastery of light 
and “action.” Bothconventional 
, and eye-level finders make this 
camera flexible to use. With the 
built-in self timer, you can get 
in the picture yourself. Focuses 
down to 4 feet—short enough 
for interesting close-ups. : 5 at 

For 24%4x4%4 inch pictures, Six-16 with 
f.4.5 lens costs $40. 




































Three films for the Kodak Six-16. For outdoors— 
Kodak Verichrome gives you bright, clear snap- 
shots. It adds to the scope of the /.4.5 lens. For 
indoors—Kodak “SS” Panchromatic lets you make 
snapshots at night, using two or more Photoflood 
bulbs. For enlarging—Kodak Panatomic, the film 
with the microscopic grain. With the Kodak Six-16 
f.4.5, you can fit your film to your subject. 











More Information... 
New Photo Helps 


Check the booklet in which you are 
interested. The new catalog 0 gives 
complete information about Kodak 
equipment. At Home with your Kodak O 
tells of new ways to use your Kodak—gives hints for 
better pictures. Eastman Kodak Co., Rochester, N. Y. 








Name : ee ee ee 





Street 











a ____ State 





«dB Be 9-4 
IF IT ISN'T AN EASTMAN, IT ISN'T A KODAK 









91 




















































F TER several discouraging and 
unsuccessful attempts to 

tighten the tie bolt on a 

car spring after replacing 

one of the leaves, I hit on the idea shown 
in the illustration. It not only eliminates 
the necessity of fighting the combined 
power of the spring but it also makes it 
possible to tighten the nut with the full 
issurance that none of the threads have 
been stripped in the process. The method 
consists simply of placing the head of the 
tie bolt in the vise so that its shank pro- 
jects up. Then, starting with the largest 
spring, the leaves are dropped over the 
bolt and fanned out like the spokes of a 
wheel as shown. When all of the leaves 
are in place, it is a simple matter to run 
the nut up on the bolt with your fingers. 
All that remains then is to push the leaves 
into place one above the other. This can 
be done by forcing them around as far as 
they will go by hand and finishing the job 
with a rubber mallet. The spring can be 
placed on the flat top of a bench and 
pounded until the leaves line up. If no 


rubber mallet is available, cover the springs 
with a protecting layer of heavy cloth and 
use a mallet of the wooden variety. The 
can be 


bolt then tightened.—C. M. G. 





Stopping Vapor Lock by 
Cutting Out Preheater 
I‘ YOU drive an old-style car and are 


bothered with chronic vapor lock, it will 
pay you to inspect the air intake on the 
carburetor. On many of the models brought 


out a number of years ago, a heater 
on the exhaust serves to warm the 
air entering the carburetor. This sys- 
tem worked out very well with old- 
style gasoline, but with the modern 
fuels it has a tendency to supply 
more preheating than is desired. The 
remedy, however, is a simple one. 
Merely unhook the flexible tubing 
" that connects the heater to the car- 
+,  buretor by loosening the set screw 
that holds it in place and pulling the 
end of the tube free. This change 
has not only improved the general 
behavior of the writer’s car but has 
given greater pick-up and a higher 
speed. Now, even in hot weather 
there is not the slightest indica- 
tion of vapor lock.—L. Van T. 
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PIPE 
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INTAKE MANIFOLD “AIR VALVE 





Musical Vacuum Horn 


Made of Odd Parts 


Y COMBINING an old horn casing, a 

guitar tuner, some flexible copper tub- 
ing, an air valve, and a few other odds and 
ends, the amateur mechanic can assemble 
a novel musical horn for his car. Being 
connected to the intake manifold, the horn 
is operated by vacuum. As shown in the 
illustration, the tuner reeds, selected to 
form a musical chord, first are soldered in 
small holes drilled in the diaphragm. Then, 
when the rear horn chamber, which orig- 
inally housed the fan motor, has been 
made air-tight, one end of the flexible tube 
is soldered over a hole drilled in the side 
of the casing. The other end of this tube 
leads to a lever-handled air valve (cock) 
mounted on the motor’s intake manifold. 
Finally, a push rod leading to a convenient 
point on the dash board can be arranged 
for opening and closing the valve. When 
the valve is open, the air will be sucked 
through, and the reeds will sound their 
musical notes.—C. A. L. 





Sponge, 
inserted, lightens the job of washing your car 





Y |deas for Car Owners 


Ingenious Suggestions Made by Our Readers That Will Save You 
Both Time and Trouble When Doing Repair Jobs on Auto at Home 








New Suggestion for 
Polishing Car’s Hood 


O ELIMINATE the _ back-breaking 

from hood polishing, the writer follows 
the method illustrated. The hood is lifted 
and then rested on a rubber or cloth pad 
placed on the front mudguard. Incidenta! 
ly, the inexpensive sponge-rubber kneeling 
pads sold in most five- and ten-cent stores 
form a fine protection for the finish o1 
the fender—R. P. 


Use Soap 
to Seal 
Air Valve 


HEN the 

valve on an 
automobile tire 
refuses to close 
properly, causing 
a slow leak, it can 
be repaired with 
soap. Select a 
piece of soap that is soft from recent use 
and, after removing the valve from the 
tire stem, smear a bit of the soft soap on 
the rubber insert or seat and also on the 
rubber plug. The film of soap will form 
a perfect air-tight seal unless the valve 
is too badly worn.—K. M. 





Sponge on Garden Hose 
Speeds Car Washing 


N ORDINARY sponge, with a hole cut 

in it to take the nozzle of a garden 
hose, will form a handy addition to your 
car-washing equipment. The 
sponge, which can be wired in 
place or held with your hand 
will prevent the water from 
splashing. Also, because fresh 
water is always being applied 
the sponge will not smear or 
smudge. One rinsing is all that 
is required.—H. A. 


into which nozzle of garden hose is 
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CHARGE YOUR RUN DOWN BATTERY 
IN YOUR OWN GARAGE 















OUTLET 











$12.95 BUYS THIS COMPLETE HOME 
BATTERY CHARGER 
(Prices slightly higher West of Rockies) 


Look at all the electrical accessories on your car... head- 
( lights, horns, heater, radio, dome and dash lights, cigar 
lighter, tail-lights, etc. All of them contribute to your safety 
and pleasure while driving. Yet they all are made possible 
by the storage battery which furnishes the necessary power. 
Don’t sacrifice these comforts merely because they discharge 
) your battery. 






The New Tungar Home Charger guarantees a fully charged pS a A pS ee ~ 
battery at all times. It delivers a full 5-ampere charge. Like | Section A-839 — Merchandise Dept., 
any appliance, you simply plug it into any A-c. electric out- eee a Company, 

let. No messy floorboards to handle. Wiring accessories fur- | henen priate a ao es a en | 
nished permit easy connection of Charger to battery through i. ~ 5-amp. usduew Caaner Bat- | 
special outlet on steering post. For a few cents, the 5-amp. | tery Charger. | 
Tungar operates safely all night. Batteries are protected | 

from over-charging and power failure. The 5-amp. Tungar 
prevents run-down battery troubles before they start. It 
assures proper operation of all the electrical accessories on 
your car. See your dealer or mail the coupon today for 
complete information. Z 


GENERAL @ ELECTRIC 


AUTOMOTIVE PRODUCTS 


MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, 










CONNECTICUT 
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MOTORISTS WISE 


SIMONIZ 








“‘Simonizing Has Saved 
Me a Lot of Money” 


You, too, will find it pays to Simoniz 
your car! Then weather and dirt 
can’t dull and destroy the finish. 
Simonized, your car will seldom need 
washing. It will stay beautiful for 
years... and you'll avoid an expen- 
sive refinishing job later on. 


There’s nothing like Simoniz for 
keeping cars beautiful. It protects the 
finish in all weather. Makes it last 
longer and keeps the colors from fading. 

Millions say, “The sooner any car 
is Simonized, the better.”’ So get 
Simoniz and Simoniz Kleener for 
your car today. Nothing takes their 
place. Refuse substitutes. 


SIMONIZING IS 
QUICK—SAFE-EASY 


You'll enjoy Simonizing 
your car. Anyone can 
doit. A few easy strokes 
with the wonderful 
Simoniz Kleener makes 
the finish sparkle like 
new. Quickly restores 
lustre. Then apply 
Simoniz, and your car 





will stay beautiful. 












UNICYCLE FOR TRICK RIDING 
MADE FROM OLD BICYCLE 











difficult part of t! 
work can be done | 
any competent blac! 
smith. It is mnecessar 





cut off the lower en 


the fork was original! 


are removed, and a 
piece of airplane tubin 
is inserted in the uppe: 
end of the fork to forn 
an adjustable support 
for the seat. The seat 








shortened 


[ote of riding an ordinary bicycle? 
Then try the stunt of converting it 
into a unicycle and learn to ride on 
one wheel, like a vaudeville performer. It is 
not as hard as it looks. In fact, the boy who 
is on the unicycle shown in one of the ac- 
companying illustrations thinks nothing of 
riding the wheel to and from school, much to 
the amazement and entertainment of his 
schoolmates. He has won prizes racing on it 
and has given stage performances. With prac- 
tice, anyone can learn to balance himself on 
a wheel of this kind. 

The unicycle is made from the front fork 
and rear wheel of an old standard bicycle 


The front fork is straightened, 
slightly, 
with suitable bearings for the 
hanger bars to which the pedals 
are attached. A block of wood 
is carved out to form the seat 


itself may be carved 
from a thick piece of 
wood to the shape of a 
saddle seat. Elm is an 
excellent wood for the 
seat block. 

A babbitted bearing 
or a suitable automobile cam-shaft bearing is 
used, and through this is run the hanger bars 
to which the pedals are attached. Both th« 
bearing and hanger bars are best made of 
drop-forged steel fashioned in the blacksmith 
shop. The hanger bars are forged in one piece 
Ordinary bicycle pedals are used. A study of 
the detail photograph will make clear the 
method of assembly—Mamie R. CULLEN. 


STARTING VERY SMALL SCREWS 

THE delicate task of inserting very small 
screws into their holes can be made easy by 
attaching a bit of chewing gum to the point 
of the screw driver.—R.R.A. 


and fitted 


PAPER KNIFE IN SWORDFISH SHAPE 


Tue swordfish paper knife illustrated 
at the right is a unique and useful 
ornament for the desk, and will be 
especially appreciated by the man who 
makes fishing his hobby. The only 
tools required are a saw, a pocketknife, 
and sandpaper. 

The design is laid out full-size on a 
piece of paper with the aid of 1-in. 
squares, as shown below, and then 
transferred to a block of close-grained 
hardwood about 34 by 1% by 8 in. 
The fins are best left off, although a 
suggestion of them may be added if 
desired. Saw the piece roughly to shape, 
and finish the shaping with a knife. 
Note that the sword is flat when viewed 
from the top, not the side. With rough 
sandpaper, give an edge to each side of 
the sword, then finish the entire fish 
with fine sandpaper. 

To prevent the colors from wearing 
off when the fish is put into use, use 
artist’s oil colors as a stain, rubbing 








ne aes rel rt 


BLACK BLEND§ INTO! 


SILVER-GRAY |AT BELLY 
ANDITAIL A | 





| 1-IN SQUARES 


re 





Whittled from a piece of hardwood, this paper 
knife is a novel ornament for a fisherman’s desk 


them well into the wood; or use ordinary 
paint or enamel, made quite thin with tur- 
pentine. If desired, several coats of clear 
varnish may be added to give the fish a “wet” 
appearance.—CarL SORENSEN. 

PREVENTING SKIN ON PAINT 

A LITTLE turpentine poured over the sur- 
face of paint or enamel when not in use will 


remain on top and prevent a skin or scum 
forming over the top of the paint. 
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with a few inexpensive 
attachments added. The 


to straighten out the 
curve in the fork and 


of the prongs just above 
the holes through which 


attached to the bicycle 
wheel. The handle bars 
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DECORATIVE HOLDBACKS 
FOR WINDOW CURTAINS 




















: OS SCREWS INTO 
A WINDOW 
Vad, CASING 
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1 and flower holdback for an informal 
m, and a modern design for living rooms 


‘MALL pieces of thin wood, spools, and 
J long flatheaded screws are the materials 
r the little curtain holdbacks illustrated. 
sswood 1% in. thick is recommended. Orna- 
ntal turned shapes might take the place of 
pools 
To make the modernistic holdback, cut a 
rcle, an equilateral triangle, and a trapezi- 
um of the dimensions shown from thin wood. 
| Glue the trapezium to the triangle and the 
| spool to the circle. The length of the spool 
‘ reel may vary with the heaviness of the 
irtains. Make a hole and countersink it in 
» center of the circle for the screw. Before 
tening the two parts of the holdback to- 
ther, varnish the circle with dark color 
rnish, the triangle with clear varnish, and 
e trapezium with a mixture of the two. 
For the spool, use whatever shade most 
arly matches the woodwork of the room. 
isten the circle and the spool to the win- 
w casing with the screw, then glue the 
ther part of the holdback to the circle. 
For the pattern of the second holdback, 
off a 5-in. square divided into 1-in. 
lares, then mark out the shapes of the pat- 
rns as shown. After cutting the seven pieces 
m the wood, make a countersunk hole for 
» screw towards one end of the strip; then 
» the bird, the flower, and two of the 
ives to the strip. The leaf at the end 
uuld be left free until the holdback 
tened to the window casing so that it may 
glued over the head of the screw to con- 
il it. Glue the small center to the flower, 
| glue the spool under the hole in the strip. 
Enamel the holdback with colors that will 
monize with the colors in the room. The 
iebird pictured is bright blue with brick 
! on his breast and grayish white under- 
th. The branch is very dark brown, the 
p medium brown, the leaves a soft shade 
green, and the flower white. Many other 
ors are possible; for instance, the bird 
ght be painted as a scarlet tanager with a 
ck wing and tail, or as a goldfinch 
low with a black cap, black tail, and a 
ick wing with two black bars across it. 
verse the design for the holdback at the 
ier side of the window by turning all of 
e pieces over —HazeL. F. SHOWALTER. 
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Did you say |O¢? 


You may not agree with the umpire on balls and strikes, but 
you'll agree that MODEL is a home run in smoking satisfac- 
tion. You can’t beat MODEL for giving a money’s worth at 
10 cents. In pouch or tin, we believe it’s the best smok- 


ing tobacco that you can buy anywhere for 10 cents. Try it. 


MODEL 


SMOKING TOBACCO 


IN POUCH OR TIN 


your, FRI nS 
TUNE accom oy 
mee ey TOD 





































































































STOPPING LEAKS 


WHERE THE METAL IS THIN 





HOMEWORKSHOP GUILD PRIZE CONTEST 


(Continued from page 79) 





HIS is the easiest kind 

of a Smooth-On repair 
to make and anyone can get 
good results. 

Merely mix the Smooth- 
On with water until it forms 
a putty. If the leak is at a 
seam, pry open a little, clean 
off, and force the Smooth- 
On in with the finger or a 
knife blade. At a rusted spot, 
scrape off the rust, force 
the Smooth-On through and 
press it to anchor on both 
sides. At small holes, put 
the Smooth-QOn_ between 
washers inside and out and 





SMOOTH.ON 
Radiator 














Leaky Pail 


KES 





use a small machine screw | ( \. 
and nut for drawing up |X 
tight. 








Smooth-On No. 1 forced 
into seam openings, between 
rivets, or into the _ holes 
quickly metallizes and there- 
after is tight against hot 
or cold water, steam, smoke, 
oil, gasoline, gas, etc. It 
holds in any metal and can 
be used as well to stop leaks 
at joints and cracks in cast 














or wrought metal pipes, 
radiators, boilers, and fur- 
naces. Use it also to tighten 
loose handles and to anchor 
loose bolts, screws, etc., in 
metal, concrete, tile and 
wood. 


By following the simple 
directions in the Smooth-On 
Repair Booklet, you can 
make dozens of home and 
automobile repairs at a very 
small fraction of what a 
repair man would charge, 
and if you keep a small can 
of Smooth-On ready for 
emergencies, you also avoid 
annoying delays. 

















Oil Leaks 


Get Smooth-On No. 1 in 7 oz., 1-lb. or 
5-lb. tins at nearest hardware store or if 
necessary direct from us. 






















HOME .~ Auto 
Hist) ) 
YAM Sl 
24> 
~~ | : " 
F imorn | This booklet tells how to make 
Nel , I n YT r ] he 
| or~ many home repairs, also how to 
au ¢ ¥) top water leaks in automobile 
radiators, cracked water jackets 
wit and at loose hose connections, 
SMOOTH-ON how to stop gas leaks from the 
tank, gasoline lines and exhaust 
system, and oil leaks at gaskets 
Write for and at cracks in crank or gear 
case. It also tells how to make 
headlight posts, nuts, hub caps 
and bolts and grease cups stay 
tight, and shows dozens of sim 


ple money saving Smooth-On re- 
pair jobs. Sent free if you re- 
turn the coupon. 


—_ meee 
SMOOTH-ON MFG. CO., Dept. 58. 
574 Communipaw Ave., Jersey City, N. J. 


Please send the free Smooth-On Repair Book. 


Name 























Shop of Harry A. 
Tittensor, mem- 
ber of the Flint 
Homeworkshop 
Club and, at right, 
a steam locomo- 
tive model he is 
constructing. It is 
exact even to the 
steam gage, reg- 
istering 200 Ib. 
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truly representative of the Guild work. 

All the prizes so far referred to are for 
the individual work of club members. In 
addition, there will be prizes and trophies 
for which the clubs themselves will compete 
as units. These will be for club projects con- 
structed by a group of members, for the best 
records in community work or other activi- 
ties undertaken by the clubs, or for what- 
ever type of accomplishment the Contest 
Committee decides will give the fairest basis 
for comparison among all the clubs, large and 
small alike. 

The details of the contest, as they are 
worked out, will be published in Popurar 
ScreENCE MonrTuty, and the rules and regu- 
lations will appear in the monthly Guild bulle- 
tins. So that clubs can hold their own ex- 
hibitions first, the contest will not close un- 
til some time late next winter, probably in 
March. 

All these prizes are separate from, and in 
addition to, the previously announced Pop- 
ULAR SCIENCE MOonrTHLY silver medals. These 
medals, one of which was illustrated in the 
August issue, are to be donated to the clubs 
for them to award under their own rules and 
regulations at their annual exhibitions to 
craftsmen who display the best work. Each 
club, provided it has a membership of twenty 
or more, is entitled to one of the medals. 
Application should be made on a form which 
will be sent to the club secretaries this fall. 

The Eugene Craftsman Guild of Eugene, 
Ore., which has been growing rapidly since 
it was organized in the Eugene High School 
last March, has several active women mem- 
bers. At a recent exhibition night, Miss Laura 
Stillman displayed several pieces of pottery 
and weaving; Miss Hazel Fishwood, pieces 
of pottery, a pillow, and a hand-woven table 


runner; Mrs. Raymond Torrey, hand-painted 
china; Mrs. Corrine Carpenter, a handmade 
signet ring formed from a flat piece of silver; 
Mrs. Ralph Pierce, weaving; and Miss Frances 
E. Baker, hand-tooled leather work. The 
men were also well represented with handi- 
craft. Among the most interesting pieces were 
various woodworking shaper and sticker knives 
made by Clarence N. Crocker,:a lamp of 
maple-wood burl with a veneered shade b) 
H. M. Davenport, a ship’s cask made from 
metal by O. N. Mickelson, a picture frame 
with 1,622 pieces of wood by Martin F 
Johnson, jig-saw work by W. B. Lee, a rug 
woven on a handmade loom by Albert Kauf 
man, and a metal die for the club’s letter- 
head made by Talbert Preuit. 

Miss Baker is one of the governors of the 
Eugene Club, Miss Stillman is the librarian, 
and Mrs. Pierce is a member of the program 
committee. 

One meeting of the club was held in the 
shop of Mr. Davenport, where he gave 
demonstration on wood turning and dis- 
played a whole roomful of turned novelties, 
made for the most part from Oregon myrtl 
At another meeting, W. I. King, president of 
the club, described Indian methods of mak 
ing bows and arrows and displayed his col- 
lection of antique guns and other relics 


O MORE enthusiastic group of ama- 
teur craftsmen could be found than the 
members of the Flint Homeworkshop Club 
of Flint, Mich. They form a nucleus about 
which it is expected to build up a large or- 
ganization this fall, according to W. E. Took 
ey, the corresponding secretary. The club is 
fortunate in having as one of its charter 
members Harry A. Tittensor, who is con 
nected with a (Continued on page 97 
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(Continued from page 96) 


se spark plug company. One of the ac- 
npanying photographs is a general view 
his shop, and another shows a 1-in. scale 
vlish-type tank locomotive he is now 
lding. 

e Wood-Ridge Homeworkshop Club of 
\d-Ridge, N. J., has constructed a com- 
te set of stage scenery for a presentation 
the Community Club of Wood-Ridge and 
also completed several woodworking proj- 

for use in one of the local schools. 
rking on a production basis, the club com- 
ted all the parts for fifteen three-legged 
p-leaf tables. The club recently gave an 
rmal exhibition in a window of a large 
saic, N. J., hardware company. 


rss its summer outing, the Bristol Home- 
workshop Club of Bristol, Conn., visited 
beautiful camp of Dr. J. Seward Wilson, 
retary of the club. Six other members of 
club have their own camps where other 
ings may be arranged. Dr. Wilson would 

» to see all the clubs in a district get to- 
her at least once a year, preferably by 
ving an outing at some centrally located 
mp. 

\ surprise in the form of an amusing play- 
was put on at one of the summer meet- 
ings of the Home Workshop Club of Cleve- 
nd, Ohio. This meeting was held at the 
Lighting Institute Building of the General 
ctric Company, which staged the playlet. 
fore it was given, the members were taken 

a tour of Nela Park, during the course 

which they listened to an engineering 
uk on shop lighting. Another summer 
iture of the club program was a picnic. 

One of the features of the summer pro- 
‘am of the Tuscon Homeworkshop Guild of 
fucson, Ariz., was a model power boat con- 
est and exhibition. 

\ demonstration on the making of alumi- 
im castings in the home workshop was re- 
ently given before the members of the 
inesville Homeworkshop Club of Janesville, 
The club participated in the 1934 hob- 

show held at the Janesville Y. M. C. A. 
Besides planning for a summer outing, the 
izabeth Homeworkshop Guild of Eliza- 
th, N. J., has been repairing broken toys 
iring the summer months for distribution 

needy children at Christmas. 

In spite of the fact that most clubs have 
spended regular meetings for the summer, 
e new clubs have been organized and 
inted charters. They are the Bristol Home- 
orkshop Club of Bristol, Tenn., the Capitol 
lomecraft Club of Washington, D. C., the 
mhurst Homeworkshop Club of Elmhurst, 
|., the Gainesville Homecraft Club of Gaines- 
le, Fla., and the Manchester Homework- 
»p Guild of North Manchester, Ind. These 
re in addition to the clubs listed in previous 
ues. 

\s the official magazine of the National 
‘lomeworkshop Guild, PopuLar SCIENCE 
IONTHLY publishes all news of the Guild. 
r further information about the Guild, fill 
t the following coupon. 





National Homeworkshop Guild 
c/o Popular Science Monthly 
381 Fourth Avenue, New York, N. Y. 


[ am interested in the home workshop club 
lea and wish to know what the National Home 
orkshop Guild will do for me. Please send me 
his information in the large self-addressed 
ind stamped envelope I am inclosing. 
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HOW PENNZOIL MARES 
ALL CARS GO FASTER! 



















































Ab Jenkins in his Pierce- Arrow broke 14 world records from 200 
to 3000 miles—using regular passenger-car Pennzoil. 


SAVES UP TO 12% ON 
GASOLINE . . INCREASES 
PICK-UP 10 TO 25% 


| aes at the pictures on this page. 
See what Pennzoil does when speed 
counts. Read how Ab Jenkins broke 
14 world records from 200 to 3000 miles. 
How Bill Feldhusen copped the 1933 
Albany-New York Marathon outboard 
motor boat race. How Pennzoil helps 
speed Union Pacific’s streamline train! 




















THE CORREC 
increase speed remarkably . 
real savings on gasolin:. 


2T GRADE of Pennzoil in your car will 


. give faster pick-up .. . effect 
And Pennzoil costs no more! 


What Pennzoil is... Pennzoil is re- 
fined from the finest Pennsylvania crude. 
Then it is 3 times concentrated so that 
it has an omesiing tough film. All non- 
lubricating elements are removed from 
Pennzoil. This cuts down internal fric- 
tion or engine drag as effectively as 
streamlining cuts down external wind re- 
sistance. Lets your motor run smoother, 
easier, faster. Increases speed. Saves gas. 






























TNT. GRO 


™ Bill Feldhusen § 

} won the ‘33 Al- & 
bany-New York 
136 mile outboard 
race with Pennzoil. 






ra, Get Pennzoil today... from any 
bonded Pennzoil dealer.. 
cope Pennzoil costs no more. 
THE PENNZOIL COMPANY 
Executive Offices: Oil City, Pa.- LosAngeles,Calif. 
British-American Oil Co., Ltd., Canada. 









50% OF AIR 
TRANSPORT MILES 
ARE NOW FLOWN 
WITH PENNZOIL 
my EXCLUSIVELY 





Pennzoil waschosento 
lubricate Union Paci- 
fic’s new distillate- 
burning streamline 
super train. 





















Member Penn Grade 
Crude Oil Aca'’n. Permit No. 2 


MAKES CARS GO FASTER..SAVES ON GASOLINE 
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EVEN THE 
FLEAS FLED / 





HE fleas have gone to another cat. 
The poor cat has gone to a flea- 
less heaven where smelly pipes and 
devilish tobaccos are not admitted. 
Here’s a recipe for keeping kittens 
and your companions purring: Scrape 
the debris out of your briar, run a 
cleaner through it, get rid of tobacco 
too strong and odorous for this fragile 
world—and replace it with mild, fra- 
grant, considerate Sir Walter Raleigh. 
It’s a gentle blend of the choicest 
Kentucky Burley leaf. It’s w ell-aged, 
burns slowly, emits a mild and de- 
lightful aroma. Thus you and your 
pets will live happily together. Sir 
Walter Raleigh (strange as it may 
seem) costs only 15¢ a tin, wrapped 
fresh in heavy gold foil to keep it fresh. 
Brown & Williamson Tobacco Corporation 
Louisville, Kentucky. Dept. Y-49. 







Send for this 
| FREE 


BOOKLET 


[sir WALTER 


RALEIGH | 


35 
It 5S 1 5 ¢_aNp IT’S MILDER 








+ ht 











| 





should be screwed to the top of the front 
section of platen with the hinge pin over its 
center. Screw the free strap hinge to the board 
adjoining the back edge of the platen in such a 
position that this pin will be 334 in.beyond the 
back platen hinges. This forms a lever for 
lifting the platen when operated by a treadle. 

If the printer is to be operated by foot 
power, provide a treadle of very heavy gal- 
vanized iron, 9 by 14 in. in size after the ends 
have been turned down 1% in. at each side. 
A ¥-in. galvanized iron pipe should be run 
through the turned-down ends about 3 in. 
from the front of treadle, and brazed firmly 
to each end to keep the treadle from giving 
way under the pressure of the operator’s foot. 
The front end of the flange on the underside 
should be tapered off to give clearance, allow- 
ing the flange to decrease to % in. in width 
at the front. 


HE pipe bearing extends through a hard- 

wood board fastened between the front 
and back legs on each side of the printer at 
the floor. Drill a hole through the pipe just 
outside the board, place a washer over the 
end of the pipe, and thrust a cotter pin 
through the hole. 

A push-rod is supplied by a piece of %4-in. 
pipe with the ends heated, flattened, and 
drilled to connect between the treadle and the 
rocker arm that operates the platen. The 
rocker arm is formed from a piece of 1 by 
1 in. steel bent to an angle of 135 deg. at 
each end, so that the two ends are at right 
angles to each other. One end of the rocker 
arm is drilled to take a bolt, connecting the 
rocker to the push rod, while the other end 
is cut out to form a fork with about 3/16-in. 
clearance when operating the lever that lifts 
the platen. This clearance allows an automatic 
mercury switch to operate after the platen 
descends, making an electrical contact and 
breaking the contact again before the platen 
is raised. 

Through the center of this piece is fitted 
an axle of 34-in. steel at an angle of 45 deg., 
which will make the axle parallel to the 
forked end, and at right angles to the end 
which connects with the push rod. 

Bearings for the rocker arm are bent from 
very heavy galvanized iron as illustrated. 

If desired, the printer may be constructed 
without any cabinet above the table; how- 
ever one may be built at very little expense 
and work. Plywood is used for the back, and 
the ends and top are made from 1 by 10 in. 
wood. 

The work light is made by running a piece 
of %-in. pipe up the right end of the cabinet 
from the junction box, with an elbow and 
short length of pipe, finished with a brass 
lamp socket, shade holder, and reflector. The 
length of the horizontal arm—that is, the 
distance of the light from the right side of 
the cabinet—is optional. Bend a strap of iron 
around the pipe and screw it to the end of 
the cabinet just below the elbow to form a 
bearing, allowing the light to swing out of the 
cabinet when needed. You will find it con- 
venient to turn the reflector up at an angle to 
give you indirect light on the worktable and 
allow easy inspection of the paper on the 
shelves by direct light. 





T WILL also be desirable to have a resist- 

ance in the circuit for dimming the printer 
light when working on thin negatives. This is 
supplied by running a second piece of ™%-in. 
pipe from the junction box to the top of the 
cabinet, boring a hole sufficiently large to 
take the cap of a standard brass socket, and 
fitting beneath the top board a small strap of 
iron drilled to take the pipe, that this 
socket may rest on the strap and fit snugly 
in the hole in the board. This socket will 


so 


HIGH-SPEED PHOTO PRINTING MACHINE 


(Continued from page go) 





carry a 500-watt heater element. However, 
will emit very little heat. It is wired in serics 





with the 250-watt printer light. A switch ji 
also provided to shunt across the wires lead- 
ing to this resistance, permitting the print 
light to burn at full strength. The exposu 
ratio of full strength to dimmed light shou 
be about one to four. Little visual differen 
is apparent, but the dimmed light contain: 
much less blue. 

It will be necessary to guard this resistan: 
with a well-ventilated shield or basket like 
that illustrated. 

Two snap switches are provided just to t! 
right of the printer head, the first one to con- 
trol all current to the machine and the se 
ond being a shunt switch which cuts out t 
resistance and allows the light to operate o: 
full capacity when in the “on” position, o: 
dim when in “off” position. 

A mercury-tube switch is placed on tl 
right rear leg of the machine and is operated 
by the push rod, automatically turning on 
the light when the treadle is pressed. Thes: 
mercury tubes may be obtained from elec- 
trical supply houses and often from manufac 
turers of automatic furnaces. They come in a 
variety of forms. If the simple tube is ol 
tained it will be necessary to mount it with 
one end of the mount weighted sufficiently 
to cause it to tilt and break the circuit quick- 
ly when released. Use a weight and not a 
spring, as the latter will give too violent a jar 
if the bearing should stick. 

This mercury switch should be inclosed 
like all other electrical apparatus, so as to 
meet with the approval of the electrical i: 
spector. A simple junction box is suggested 
for this purpose. Buy one of the rectangular 
type with knockout holes for the conduit en 
trances. One of these holes is used for the 
entrance from the main junction box. Run a 
piece of BX cable to the switch box. Knock 
out one of the lower holes to allow an L- 
shaped piece of steel to be clamped firmly to 
the push rod. It extends through the hole in 
such a position that when the push rod rises 
to close platen, the switch arm rises with it 
to tilt the tube. 


HE pilot light should be 10 watts, red; 

the work light, 10 watts, yellow; the 
printer light should be a G-30 floodlight, 2 50 
watts; and the heater element should be 500 
watts. A 100-watt printer light will work 
very well, though it will, of course, be slower 
and should be used with a correspondingly 
smaller resistance—about 200 watts. 

If you desire less difference between full and 
dim light, use a larger capacity resistance; if 
more difference, a smaller capacity, in watts. 

A complete wiring diagram will not be 
necessary. Run a pair of wires from each of 
the three switches, from the resistance, and 
from each of the three lights; and run a 
heavy, flexible supply cord from outside to 
the junction box, making eight pairs of wires 
entering the box. A detailed diagram is given for 
splicing these wires so that there will be only 
five points of junction for all sixteen wires. 








Solder these junctions, covering them first 
with rubber tape and then friction tape. Then 
cover the box and screw the lamps in place. | 

The price of materials will vary to some ex- | 
tent according to your location. The printer | 
constructed by the writer cost about $1 
Many corners may be cut and savings effect 
ed, if desired; in fact the machine may be 
hand operated. A simple snap switch ma 
even be used to replace the mercury switc! 
though the latter should not cost more thai 
50 cents and there is nothing better. 

A medium shade of gray has been found a | 
satisfactory color as it avoids glare. oe 
printer head should be black and glossy ; 
inside of lamp house, flat white. 
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MODEL LOCOMOTIVES 


(Continued from page 81) 







Many hours of work go into the construction 
f an elaborate locomotive chassis like this 


ply. Considering the small quantities in 
ich these parts are fabricated, the prices are 
te reasonable, but you mustn’t expect them 
be as low as similar small articles made on 
mass production scale. 
It must be obvious that a definite figure for 
e cost of a locomotive cannot be set without 
ywing how much of the work you can do 
urself. The cash outlay may be virtually 
thing if you have lots of scrap material, 
plenty of ingenuity, mechanical ability, and 
ire time. 
As an example of how the job may be 
irked out at little cost, Carl F. H. Schrader, 
f Yonkers, N. Y., built the model illustrated 
the ingenious use of odds and ends, He 
nds this description of it: 
“The photo and sketch show what has been 
lone in the way of building an ‘O’ gage semi- 
1y locomotive with a toy clockwork motor 
and wheels from the toy trains for sale in the 
five-and-ten-cent stores. Only simple hand 
tools found in any home workshop were used. 
“The model is a Pennsylvania E- 6 Atlantic 
locomotive. The boiler tube is a 134-in. out- 
side diameter brass tube split at the bottom 
to contain the clockwork motor. It extends 
clear back to facilitate lining up the cab. Side 
rods and valve gear were cut from 1/16-in. 
heet brass and filed to shape. The tender has 
,-in. wood floor and deck. The sides and 
ack are a continuous strip of galvanized sheet 
ron wrapped around. The cylinders, cab, and 
0 on are copper sheet, shaped and soldered. 
lo avoid purchasing castings, many parts were 
uilt up with solder and filed to shape.” 
While few model railway enthusiasts are in- 
erested in clockwork models, the methods de- 
cribed could be applied equally well to an 
electrically driven type. 
Assuming that you have some kind of a 
mera available and you live within striking 
istance of a railroad station or railroad yard, 
u will find it interesting to work out your 
wn model drawings by taking several pic- 
ires of the locomotive you wish to model, 
icluding at least one directly from the side 
id another squarely from the front. Then 
e these photographs to prepare a sketch. 
With the aid of a magnifying glass and a 
iir of dividers, you can obtain from the pho- 
)graphs the relative sizes of all important de- 
ils with sufficient accuracy for model-making 
irposes. You will be surprised at how many 
the small details you can omit entirely 
ithout impairing the realism of your model. 
Truck wheels, as Mr. Schrader points out, 
re easily obtained, but the home manufac- 
re of spoked locomotive driving wheels is 
lite a problem. A set of driving wheel cast- 
igs may be bought for about 40 cents each 
you have a lathe, or in pairs completely 
ichined on axles if you haven’t. In that 
rm they cost about $2.50 a pair. 
Nor is it worth while to make the electric 
1otor. Powerful small motors that will fit 
to the space available can be bought quite 
asonably. 








Y THAT WAS A GREAT ) 


THAT'S JUST WHAT ) 
HUNTING hen BILLF 


I'VE BEEN THINKING— 
ALL THE DUCKS WE 


Ji, I'M GOING TO WRITE 
WANT. GUT IT SEEMS THE NORTHWESTERN 
A SHAME TO THROW SCHOOL oF TAXIDERMY 
AWAY THIS BEAUTIFUL)“ ANO SEE IF | CAN'T 
LEARN TO MOUNT 
MY BEST 
TROPHIES. 






























WELL, | SEE YOU REALLY ARE TAKING UP £ 
TAXIDERMY IN EARNEST, BILL. 


THAT'S RIGHT, JIM—AND I'VE NEVER 
HAD $O MUCH FUN IN MY LIFE.® ('VE 

ACTUALLY DOUBLED THE PLEASURE | 
GET FROM MY HUNTING AND REALLY 
HAVE SOMETHING TO SHOW FOR IT. 
COME IN THE , 















































/\'VE SOLO MANY BOOK-ENDS, 
LAMPS, ASH-TRAYS, PIPE R 
AND $6 ON TO SPORTSMEN. FOR 
THEIR DENS — /'VE LEARNED 
TO TAN FURS FOR CADS, SCARFS 
AND RUGS, AND — BEST OF ALL— 
INSTEAD OF THROWING AWAY THOSE 
COW-HIDES, | TAN THEM INTO LEATHER 
\FOR BELTS, HARNESS AND STRAPS. 


BUT WASN'T 
TAXIDERMY 
RO TO 






















f HARD? NOTA BIT, AFTER YOU GET THE HANG OF 
IT. WHY JIM, TO ME TAXIDERMY IS THE GRAND- 
EST HOBBY IN THE WORLD. I'VE MADE AS HIGH 
AS $75 PER MONTH IN MY SPARE TIME, MOUNTING 
TROPHIES FOR HUNTERS. WHY DO DON'T 

TAKE IT UP? 





I'M SURE GOING TO— WHAT'S 
tx Be THAT ADDRESS? | HAD NO 
Yi / IDEA WHAT I'VE BEEN MISSING. 











Amazing PleasureancProfitsintnisArt 


YOU LEARN IT EASILY, QUICKLY, BY MAIL IN SPARE TIME 


4 Men, boys, women,—Study Taxidermy. Taught by Experts. 


Save your game trophies. 
Valuable. uM 


as a Taxidermist. | 
of money in spare time ... Yo 


That is Taxidermy, You can be 
ishing Free Book. 


uated 200,000 


Know we can teach you successfu 
pe suecess permits this Gua 


now, TODAY, for the Free Book. 





art. The beautiful 


Don’t miss your Only Cha: 
this remarkable book Free and Post- 





3396 Elwood Bidz., Omaha, Neb. 


to mount (stuff) expertly, Birds, Ani- Snfave lessons: It's Marvelous. 
mals, Fish, Game-Heads, just like life. 


dermist. Will you? Surely you are inter- 
ested. Mail Coupon right now for the aston- 


Success Guaranteed 


This old reliable school in 30 years has grad- 
students; all in Taxidermy 
Only. Ask our 200, 000 graduates! They ert Methods, easily learned. 


rasp this Opportunity—send coupon right 


Mail Coupen 


o a pestened willdo. No ghtigation 


with har hundredsof entrancing Pictures 
= Free. Th bined wil noteppearegem, 
mee to get 
. paid. Write today. State your Age. 
NORTHWESTERN SCHOOL OF TAXIDERMY 


SECRETS revealed. It will amaze and delight you. 


Hunters — Fisherman 


They are 
ount them for home and 
den. Have a Museum. Win fame 
Make undreamed- 


Wild Game Not Needed 


You can use common animals and 
birds; squirrels, rabbits, little chicks, pup- 
ples, kittens, pigeons, even Sem. Mount 
} my in human os — 8 groups. Real 
cums and profitable This is known as 
oe. it’s included in our 


u learn 
Write the school 


Big Profits in Spare Time 


Many students earn from $40 to $75 month] 
in spare time. Some earn thousands of dollars eac! 
Hew . Sportsmen bring their trophies to to be mounted. 
sides y can sell your own groups for 
homes, dens and for merchants’ window display. 


a Taxi- 


Learn Tanning 


Tan fine harness, sole and chrome 
leathers; also furs bt) the hair on. Exe 










lly. Our 


joney making your own leathers; 
rantee. Lo 


Make Money ney th 7 an. 
ik Sure. 
tells all about’ it. Send 


3396 Elwood » Omaha, Neb. 
Send me your free i ustrated book, Tae ) 
to Mount Game Also tell me how I may ¥ 
learn this fascinating art easily and quickly Sy \ 
mail, No obligation. 


2 Northwestern School of Taxidermy, 


Address 




















Kitincludes allma- 
terials for building 
hull, rigging, fit- 


full-sized drawings for your 
choice Flying Cloud, Con- 
stitution or Spanish h Galleon. 
Order now. Catalog 


ROY HANCOCK 
323 S. Deuglas Ave., Portsmouth, Va. 





Build a model like this. 
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93 HOURS TO BUILD NEW 
Se: SPORTSMAN 5 


“c=. BOAT! 
eS * 
ge oo vor FISHING 
CAMPING 

HUNTING 
SAILING 


See 


and 
Ex eat of knoe wipe all about Bete tees, 


$3 Pade 
Paddle now given with you 


MEAD GLIDERS 55 Eo CHICAGO 


$450 


tings also clear postpaid 


i-Yak Kit—4f you hurre? 





LOM 


HIGHLY REFINED OIL 
best lubricant for household appliances, 


A Handy Can, 35c, postpaid if dealer cannot supply. 
Wen. F. Nye Inc., Dept. S, New Bedford, Mass. 


Prevents rust on fishing tackle and firearms. T 
a perfe 
furniture polish, never gums, is odorless, stainless. 


he 
ct 








Home Laboratory Supplies at School Prices! 


For reliable results you 


must have materials of un- 
questionable merit. You can 
buy from us the same high 


quality laboratory supplies 
we furnish schools and col- 
leges—AT OUR SCHOOL 
PRICES. 

Send 10c for new 32-page 


catalog listing more than 
1,500 items of chemicals, 
apparatus, glassware, mi- 
croscopes, books and acces- 
sories. Deduct price of 


catalog from payment for first order 
Source of Scientific Supplies for schools and colleges 











N. Y. Biological Supply Co., Box 10, 34 Union Sq., N. Y. 
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All round 
MATERIAL 


for all round 
JOBS 




























































THERE are so many things you’d like to 
build that require round parts... tables, 
waste baskets, ping-pong racquets, smok- 
ing stands, etc. And few materials afford 
satisfactory cutting into the needed 
shapes. 

Masonite PRESDWOOD is one adequate 
material to fill such an order. Easy to 
cut in an arc. Grainless, it will not split, 
crack or chip. Circular cutting does not 
impair its strength. 

There is a place for PRESDWOOD in 
everything you build. Al/-wood, pressed 
into light, strong sheets. Moisture and 
fire resisting. Will not warp. Affords an 
ease of workability which brings joy to 
the craftsman. 

Try PRESDWOOD on the next thing you 
build. Sold by leading lumber dealers 
everywhere, in large and small pieces. 
Send the coupon below for free booklet 
giving plans and specifications for many 
useful articles. 


MASONITE CORPORATION S-9-34 
111 W. Washington St., Chicago, Ill. 


Piease send me the free booklet, “You Can 
Make These Useful Things.’’ Who is my near- 
est lumber dealer selling PRESDWOOD? 















Name 






City 


State 








Selected BLUEPRINTS 


For Your Home Workshop 


O AID you in your home workshop, 
PopuLAR SCIENCE MonTHLy offers 


blueprints with working drawings of a 
number of well-tested projects. The blue- 
prints are 15 by 22 in. and are sold for 25 cents 
a single sheet (except in a few special cases). 
Order by number. The numbers are given in ee ge kits 
italic type and follow the titles. When two or 
more numbers follow one title, it means that 
there are two or more blueprints in the com- 


Full Electric Headphone 


Screen-Grid Set, 109 


Aircraft Carrier—U. 
and 
226-227-R....... 


One Tube (battery operated), 103...... 
Short-Wave Converter Unit, 137..... 


some of these models. 


Five-Tube Short Wave (A.C. or D.C.) 223.. 


Set, 1 





SHIP AND COACH MODELS 


are available for 
See page 88 


S. S. Saratoga (18-in.) 
flush deck destroyer 


(6%-in), 





plete set. If the letter “R” follows a number, 


it indicates that the blueprint or set of blue- Battleship —U. |S 208" Texas (3-ft. hull), 

he a mate 3 : “ie 6 ok 1. 
prints is accompanied by photographically : Bottle, Clipper Ship in, 121-122.....cscvccseu 
lustrated instructions which supplement the Clipper Ship (20%%4-in. hull), 51-52-53-R........ 1 
drawings. If you do not wish this supple- Clipper, Simplified (934-in. hull), 229............ 
ment, omit the letter “R” from your order Constitution (21-in. hull), 57-58-59-R....sceseeee 1.0 


Cruiser Indianapolis (12 
Destroyer—U S. Pres 


and deduct 25 cents from the price given. The _s. 
125-126-127-R 


instructions alone are sold for 25 cents each. 

Many other blueprints are available. Send 
a stamped and addressed envelope for a com- 
plete list. 


Hartford, Farragut’s 


Bark, Scenic, Half- Model. (134%-in.), 108... 


in. long), 216.......... 
ton (31%4-in. hull), 


Galleon Revenge (25-in.), 206-207-208-209.... 1.¢ 
Flagship 

hull), special prints 221-222-R. 
Mayflower (17%-in. hull), 


(33%4-in. 





83-84-85-R 


Motorboat, 29-in. Cruiser, 63-64- aaa 


Motorboat, 
Liner—A quitania (9-in. 


FLYING AIRPLANE MODELS 





Bremen (Junkers, 3-ft.), 89-90..........ccccc0000 $ .50 made very simply in layers), 225-R..... 
Nieuport XVII, 29-in., 180-181............ccc0000 .50 Liner—Manhattan (12 in. long), 204............ 
S. E. 5a World War Plane, 30-in., 168-169 .50 Liner—St. Louis (11-in.) 23 1i....cccccecessceseeeeees 
Winnie Mae 4-ft., 141-142-143 .ccccccccssssseeen 75 + Pirate Galley or Felucca (20-in.), 44-45-R.. 
—— (19- ye gt ade siapieintiiee 
‘ anta aria (18-in. hu 9-75-76 -R...0.e000.- 1 
BOATS Schooner—Bluenose (17%-in.), 110-111- 
*Canoe, 16-ft. Canvas Covered Kayak, with IEE. sineiaslanthis uiinatnestaidnnasndaneniaadsasiamiaimamiatics 1 
Sail, etc., 192-193-194-R.........0000.<eccccccecrece 1.00 Stagecoach with horses, 144-145-146-R.......... 1.( 
Duck Boat, Folding, 2170 2Ron.ccccccccccccesseccsceceee .50 Steamboat, Mississippi (1944-in.),94-95-96-R 1 
*Outboard Racer, 1114-ft., 156 lb., 128-129-R  .75 Viking Ship ( , SS et 2S ees 
*Outboard Racer, 10%4-ft., 114 lb., 211-212-R_ .75 Weather Vane, Ship Model (30-in.), 66........ 
*Sailboat-Motorboat, Combination (15 ft., Whaler—W anderer (20%4-in.), 151-to 154... | 
ee SS eee 1.00 Yacht Sea Scout (42-in. seciag), 106-107-R 
Marconi Rig with Jib for Above, 133A. 25 FOS CRGsis. TACHI), GOAT vcccsccesccccecescccaserecees 
313- a gy er ee a .50 
14%4-ft. Rowboat-Motorboat, 148- .50 ~ 
*16- ft. Rowboat-Motorboat, 149-R................ .50 MISCELLANEOUS 
Stern Drive Installation (when used with Doll’s House, Colonial, 72.............s000 
rOWbOat-MOtOrboat), 150 ..ccsscereressereeers .25 Log Cabin (three rooms), 134-R.... 
*1514-ft. Runabout or “Sportboat”’ (outboard Microscope Kit, Portable, 220.............:00000 
or inboard motor), 175-176-177-R......... 1.00 Toy Drill Press, Lathe, Saw, etc., 113........ 
*13-ft. Utility Rowboat (can be sailed or Toy Dump Truck, Fire Engine, etc., 101... 
used with outboard motor), 224-R..... .50 


Working Model (20-in.), 196... 


balsa wood model 





















Norte: Full-size patterns for any boat marked with an 
asterisk (*) will be drawn to order for $1.50 extra. 
Simply add this amount to the cost of the blueprints. . 
About one week is required to fill orders for patterns. Popular Science Monthly 
381 Fourth Avenue, New York 
FURNITURE — Send me the blueprint, or blueprints, num- 

ero and Book Ends, Modernistic, 100 .25 bered as follows: 

RRS 25 ; ny 
Lamps, Modernistic, .25 Desecmccnideecs DM ccscssitiines istaninbaeenss } ene 
Mirror, Scroll Frame, 25 . ; 
Pier Cabinet and Corner Shelves, 77..... .25 Patterns for.......... 
Screens, Modernistic Folding, 91........... 25 a 
Sewing Cabinets, Two, 31............... 23 Reprints alone 
cS OO .25 I am inclosing 
Table, Tilt-Top, Oak (top 20 by 24 in.) 140 .25 is 

FEB nccsncsscncincrenceccspesnsseacenensthennceenanseanesounsestaniainetes 
RADIO SETS Street. 

All-Wave Portable (battery), 217-R............. .50 ; 
Aeneas hes Gis Cea. a a NE Rois ccs sce sisstccinssestacsasieaaneaien 
Amateur Radio Transmitter.183-184 50 Please print your name end address clearly. 
Amplifier, Three-Stage Audio-Frequency, 42 .25 














YACHTING 
days. 


is 


thrill out of rac 





in. yacht designed 





price 50 cents). 









106-107-R, price 


Captain McCann with 


48-R in our blueprint 








Racing Yacht 
MODELS 


in the air these 


Only a millionaire can build 
a cup defender or challenger, 
anyone can make a speedy little 
sailing yacht model and get a real 


but 


ing it. We have 


blueprints for two particularly fast 
models. One is an easily made 20- 


by Capt. E. Arm- 


itage McCann (Blueprint No. 48-R, 
The other is an ad- 
vanced 42-in. yacht (Blueprints No. 


75 cents), 


the fast 
20-in. yacht he designed for No. 


series 
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BUILD YOUR OWN SHIP MODEL 


With These New, Improved, Simplified Shaped-Hull Kits 



























































































7 7 ° uu 
1.00 Clipper Ship "Sea Witch" $1.50 
00 Postpaid 
2 13 inches long—8 inches high. Famous and 
75 | beautiful American Clipper. Kit contains 
” every part needed including blue print, and 
' pamphlet of instructions. Top deck of 
Sugar pine shaped hulli—main = 
25 cuts already made. Easy to fin- shaped hull stamped for location of masts, 
= , ere houses, etc. Kit contains paints, glue, chain, 
2 deadeyes, anchors, flags, printed bow and 
stern name plates. $1.50 delivered. 
| U.S.S. Indianapolis - - - $1.50 Postpaid 
; Complete Kit for 12 inch model of the famous cruiser from which Pres. 
Roosevelt viewed the fleet. An ex- 
Almost wholly shaped hull of soft cellent, graceful, racy model, easy 
sugar pine with all main cuts al- to make with simple hand tools. 
ready made, easy to finish. Kit contains everything needed 
including paints, glue, anchors, 
propellers, rudder, blue print, pam- 
phlet of step-by-step instructions, 
etc. $1.50 postpaid. 
wi S.S. Manhattan - - - - ~- $1.00 Postpaid 
Everything you need to make a 12 inch model of this largest and 
finest American built liner. A sharp pocket knife is practically 
the only tool you need. Kit contains paints, glue, blue print, 
pamphlet of instructions, 40 completely finished life-boat davits, 
| 2 propellers, 2 anchors, 1 rudder. All main cuts in the sugar pine 
hull already made. 
a FPS SORES SSS SMS SS SSS SOS RSS Serre, 
| DEALERS! Model Makers | POPULAR SCIENCE MONTHLY, oa 8 
i 381 Fourth Avenue, New Yerk, N. Y. t 
bal USE THIS COUPON - a te me prepaid the Kit or Kits checked below, for which I en- § 
close payment. i 
| i : 
| W/ rt —> ' [] SEA WITCH $1.50 Postpaid ; 
| rite for Terms on : is - [] INDIANAPOLIS 1.50 Postpaid : 
Th . Ableactival Fill - _ ge a . (| MANHATTAN 1.00 Postpaid ' 
pon together w emit- ‘ 
| ese Y tance, and the complete Kit «— § NAME veer ree : 
’ . or Kits you want will be § ADDRESS sbcuvein ioitenaitlbeen sndikiset spaielldeithobaaabiaesbasaedasadanend - 4g 
| Packaged New Kits shipped immediately, deliv § CITY..0..... Be bo em ee : 
— 
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NO NEED 
TO NEGLECT 


cuts VOW 





DRY BAK 
BAN D-AID 


Protects Small Wounds Instantly 


Always cover cuts, scratches, burns, 

blisters with Drybak Band-Aid — ad- 

hesive strip with borated gauze pad 

attached. Only Drybak Band-Aid has 

waterproof backing, sun tan color. In- 

dividually wrapped for your protection. 
At your druggist’s. 





with your name and eddvees ‘printed in margin 
with 5¢ in coin for packet of Drybak Band-Aids 


and pamphlet ''First Steps to First Aid.'' 
For safe mailing, fasten coin with adhesive tape. 
Address Dept. 246. 


Johror + Gohmrov 
New Brunswick New Jersey 


9’x 3 South Bend Lathe 


“WORKSHOP” LATHE is a 


New 


ew 914” swing by 3’ bed * 








Ba + ml. iScrew Cutting Metal Working Lathe - takes 18” be- 
tween centers. Can also be used for working w sod, composi 
Has automatic longitudinal feed, graduated com- 

pound rest, 34” hollow spindle Operates 
from | p cocks t for 2 cents per hour. Cuts 

w threads 4 t 40 per in h. Price with 
reversing motor, revers = ewe tch and belt- 

. $94 Write for descripti 


Lircular No. 5-W.Sent postr af ar y 4 


75 


less 
motor 
drive 
Easy 
Terms 
$7.00 per 
Month 


SOUTH BEND LATHE WORKS 


850 E. Madison St., South Bend, Ind. 











Perfect Screw Starter 


<< C= 


NO MORE FUMBLING, easy to stert screws with one hand 

Picture show positive action of spring-steel nibs which 

ecurely grip any screw slot Does not obstruct vision of 

screw or hole. Each size has full iength serewdriver handle 

Set of 2 (large and small) $1.00 postpaid. Send P. O 

Mo mey Order, Or sent C.O.D. for $1.12. If in Calif. add 
for sales tax 


E. LOCKE, Box 3231, San Francisco, Calif. 
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A SPEEDY RACING SCHOONER 


(Continued from page 87) 


cated on the deck beams, and the center line 
on the deck board coincide. Use only enough 
screws to hold the hull straight. Do not glue. 

Place the hull on the bench bottom up. 
Smooth off the inside stem flush with the end 
of the keel. Spring a %-in. board to one side 
of the bottom to get the feel of the bend. You 
will notice that it curves at the keel and will 
have to be cut on a curve. Mark around the 
outside of the hull while the board is held in 
place. Trim this board until about % in. wider 
than the line shows. Put plenty of glue on the 
ribs, edges of the sides, and at the keel. Hold 
the board at the stern with %4-in. screws with 
washers under them and at the ribs with pins 
driven through. At the bow, screws will be 
needed. When in place, trim the bottom board 
along the center of the keel. Fit on the other 
side of the bottom as before, trimming the 
two sides together at the keel. This task re- 
quires more care than any other in building 
the boat. 


AINT the inside of the boat at the corners, 

ribs, and keel liberally with the cement. 
Now make mast steps and insert them in their 
proper places. Square off the front end of the 
boat and glue on the other 5 in. of the stem 
piece. Hold in place with a pin or two while 
the glue is drying. 

The masts are made from square 
stock, planed to a square taper of % in. at the 
top and 7/16 in. at the bottom. Plane off the 
corners until eight-sided. Next, plane off these 
corners, one shaving at a time, while rotating 
the mast, and continue until it is practically 
round. The masts should taper from 7/16 to 
3/16 in. The mainmast is about 26 in. long, 
and the foremast about 22 in. 

Make the spars similarly. The main boom 
and fore boom taper from about 5/16 to % 
in., and jib boom and gaffs are slightly malin. 
Finish these with coarse sandpaper and smooth 
with fine. They are given three coats of spar 
varnish, polished with steel wool between 
coats. Finally rub them with steel wool, and 
polish with a good floor wax. The bowsprit 
is 614 in. long, tapering from 3% to % in. The 
part that is to lie on the deck is planed flat on 
that side. 

By the time the spars are made, the glue on 
the hull should be dry. Remove all pins and 
screws. Whittle pegs, dip in glue, drive them in 
the screw holes, and break them off. Sand- 
paper the bottom smooth, including the bot- 
tom of the outside stem piece. Fit the keel. 
Remove the center deck board and drill holes 
through the inside keel for screws. Fasten the 
outside keel in place with glue and screws 
from the inside. Replace the center deck board 
with glue. Mark and cut the mast holes, fit- 
ting the masts in place, Cut off the tops so 
that the foremast is exactly 18 in. above the 
deck, and the mainmast 22 in. Take out the 
masts and glue on the rest of the deck with 
plenty of eement. Hold temporarily with pins. 
With a sharp knife trim off the edges of the 
bottom, and smooth up. Fill any cracks around 
the keel with wood putty composition or with 
some wood dust mixed with cement and ace- 
tone. 

Trim the sides of the deck and the outside 
stem, and sandpaper the completed hull 
smooth. Cut the rudder out of %4-in. wood; 
bore two small holes clear through and drive 
in brads. File the brad ends off, and the rud- 
der is reénforced so that it cannot split. 

As a pattern for casting the keel, use the 
piece of 4-in. wood cut off for this purpose. 
The keel may be cast in sand, or a mold may 
be formed by tacking two pieces of wood to a 
¥4-in. strip so that they come above the edge 
exactly even with the pattern of the lead keel. 
Tack a block in the back end, and at the 
front put in a lump of plastic wood. After oil- 


Y,-in. 








List of Materials 
No. of 
Pieces Description 2 W. | 
4 Sides and bottom ‘%% 31% 24 
1 Lower ribs 4 3% 24 
Inside keel and deck 
beams 4 4 70 
2 Spars 3 30 
2 Spars 3g 8 24 
1 Keel 4 314 24 
| Inside and outside 
stem Y 5 10 
3 Deck Ve 2 24 


30 small galvanized screw ou 

2 small screw hooks. 

19 small brass curtain rings for mast | 
rings. | 

1 paper brass pins. 

Y% oz. Y%-in. No. 
pins. 

Screws for keel and bowsprit. 

White fishline about No. 3 cord size for 


20 brass escutcheon 


rigging. 

About 1 ft. No. 20 bare copper or brass 
wire. 

2 bicycle spokes or brass rod of same 


size for travelers. 
Nore: All dimensions are given in inches. 











ing the pattern, push it into this boxlike mold; 
then remove it. This shapes the wood putty 
to match the front of the keel. At places where 
screws will be needed, drive into the form 10- 
penny wire nails that have been smoked in a 
candle flame until very sooty. Drive deep 
enough to stand alone. Place the form in the 
vise, leveling the top edge. Pour it full of mol- 
ten lead, being careful not to spill any or a 
bad burn may result. When cool, remove from 
the form and work the nails out. The keel 
should weigh about 3 lb. If more than that, 
file off some. Screw the lead to the bottom of 
the keel, fill any cracks with wood putty, and 
paint the hull. 

The jib boom is fastened to the bowsprit 
with two screw eyes. One is screwed into the 
bowsprit ; the other is opened, hooked into the 
first, closed up, and screwed into the jib boom 
Always bore a hole in spars before putting in 
a screw eye. The same procedure holds for the 
fore and main booms. The gaffs are rigged by 
drilling two holes and lacing in a piece of No 
20 wire to make a ring on the end. The end is 
then wrapped with thread, which is glued to 
hold it securely. 


HE tiller is made from wood % by %4 by 

6 in., tapered as shown. Two inches from 
one end a slot is cut for the rudder, which is 
held in place by two brass pins passing 
through the tiller and rudder. The ends are 
cut off, a daub of glue applied, and a screw 
eye put in each end. 

Make a cradle for the boat and set her in 
it. Put on the bowsprit with two screws and 
glue. Insert the masts and drop seven rings 
on the foremast and nine on the mainmast. 
Put on the gaffs. Screw eyes are inserted in 
the tops of the masts. Wrap the tops with 
thread and apply glue. Put the screw eyes in 
the booms as shown, and two screw eyes in 
the deck on each side of each mast, the first 
' in. back of the mast at the deck and the 
second 2 in. back of the mast. At the bow 
about 4 in. above the keel insert another last 
screw eye. Rig the ship with No. 3 cord from 
the bow screw eye,’ up over the end of the 
bowsprit to the top of the foremast and across 
to the mainmast. Make sure the masts are 
still as far apart at the top as at the deck. Tie 
in the side stays on the foremast first, then on 
the main. 

Cut the sails from light cloth. Many have 
trouble here. My favorite method is as fol- 
lows: A piece of wrapping paper is cut % in. 
oversize one way. (Continued on page 103) 
















POPULAR SCIENCE MONTHLY 











































A RACING SCHOONER 
(Continued from page 102) 

The cloth is cut to this pattern 1% in. oversize 
all around. Use the selvage edge at the leech 
(after edge). The pattern is then sewed to the 
cloth, except the selvage side. The overlapping 
edge is folded over the paper, and the sail 
«oes through the sewing machine again. Make 

ne more fold, this time turning over the edge 

f the paper, and run the sail through the | 
nachine twice around three sides. Tear away | 
he paper, and a sail with a neatly hemmed | 
dge on three sides is left. This prevents any 
listortion of shape by hemming. 

The sails are fastened to their respective 
pars at their corners and pulled tight, then 
eld in between with a simple lacing from tip 
to tip. When fast to boom and gaff, the hoist 
nes are tied in. Then the mast rings are 
sewed on. 

The three travelers are sections of bicycle 
pokes or brass rod of the same size, bent as 
shown to fit the deck. They extend to within 

in. of each side. A ring is put on two of 
them, and they are driven into the deck over 
a deck beam. The third or after traveler has 
no ring and goes over the tiller. Hang the rud- 
der on two pintles, one at top and one at bot- 
tom, as shown. 





HE sheet lines and rudder rigs now go on. 

A line is tied to the outboard end of the 
tiller, passed through a screw eye in the end 
i the boom, thence through a toggle, thence 
through the screw eye in the other end of the 
00m that is locked into the eye in the mast, 
hack through the toggle, and tied. These tog- 
eles are made of pieces of toothbrush handles 





cut with a hack saw to approximately 1/16 
by 4 by ¥Y% in. Two holes are drilled with a 
pin drill the size of the cords. When moved 
backward or forward, the toggles hold the 
sheet wherever it is set. 

The other booms are controlled in a simi- 
lar way except that the sheet line is tied to 
the traveler ring. 

The arrangement of the rudder tension is 
illustrated. There is a screw eye in the main- 
mast and another in the deck; and a line from 
an elastic band is toggled here so that the ten- 
sion may be adjusted by the toggle. When the 
wind hits the mainsail, the rudder is pulled to 
steer the boat away from the wind instead of 
letting her jump into the wind. Adjustment of 
the tiller tension will give you the right con- 
trol of the boat. 

You can learn much about sailing with a 
rig like this if you will stake out three buoys 
on a small pond and then try to sail this boat 
round the course. In fact, with three or four 
hoats you can run real races since you can 
follow around the edge of the pond and re- 
adjust the sails each time the boat touches, 
thereby continuing the circuit of the course. 
Thus you get experience in sailing in all di- 
rections regardless of the wind. 


Mr. Waldron has built many models of 
achts, motorboats, and other vessels by the 
ime general methods. If you would be in- | 
terested in additional articles by him describ- 
ing more advanced models, please write to the 
Home Workshop Editor and mention what 
vpe of model you would prefer to build. 


TIRE TAPE FOR BINDING 


ORDINARY tire tape makes a serviceable sub- 
titute for passe partout picture binding strips, 
ind it will outlast the regular type. Apply the 
tape as if it were the ordinary type of bind- 
ng; then run a hot soldering iron over it, 
which will stick it tightly and permanently. It 
nay then be trimmed with a razor blade. To 
lo away with the stickiness, dust the tape 
treely with talc, rub it in well, and brush off 
the excess—ArTHUR L. Forp. 
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He" many times have you asked 
yourself the question, “I won- 
der if Ican get by without shaving?” 
And yet when there is any doubt 
you should have but one answer— 
“No!” Embarrassing or unfortu- 
nate experiences have taught us this. 

Really now—isn’t a man foolish 
to risk the respect of others by neg- 
lecting to shave? Employers won't 
tolerate it. Women dislike it. So why 
handicap yourself by trying to “get 
by” without shaving! 

Just slip a Gillette “Blue Blade” 
in your razor—and you're through 
shaving in a flash. This blade is 
sharp—amazingly sharp—made so 
by processes exclusive with Gillette. 
Grinding, honing and stropping op- 


WONDER IF I 
CAN GET BY" 


erations are continuous and entirely 
automatic — controlled to micro- 
scopic limits of accuracy. The steel 
used by Gillette is the finest obtain- 
able and is tempered and hardened 
to perfection in electric furnaces 
where the temperature automati- 
cally changes in accordance with 
the requirements of the metal. 

We urge you to try the Gillette 
“Blue Blade” on our money-back 
guarantee of complete satisfaction. 
To get shaving luxury impossible 
to describe—slip a new blade in your 
razor frequently. The comfort you 
enjoy cannot be measured in pennies. 

Your dealer has Gillette “Blue 
Blades.” Buy a package today. We 
are sure you'll like them. 





GILLETTE BLUE BLADES 
Now B sot 25¢- 1O 4 AO¢ 


Hear Gene and Glenn on the air every night except Saturday and Sunday, WEAF and 
coast-to-coast hook-up: 6:15 E. S. T. or 9:15 C. S. T. 

















You are cordially invited to 
visit The Home Workshop, 
in operation every day 
from 10 A.M. to 10 P.M. 
Expertdemonstrationswith 

hand | 


power tools, tools 


NO ADMISSION FEE. 


General Exhibits Bidg. 3 
Booths 7-8-9 

















and supplies. | 
| 








700,000 have 


Learned Music 


You, too, can learn to play by this 
remarkable home-study method 


Learn how to play your favorite instru- 
ment and surprise all your friends. No 
private teacher could make it clearer. 
The cost is surprisingly low—averasg- 
ing only a few cents a day. You play 
reul pieces by note—right from the 
start. Learn to play the Piano, Violin, 
Ukulele, Tenor Banjo, Hawai- 
ian Guitar, Piano Accordion, 
Saxophone or any other in- 
strument_you like. _ 
FREE BOOK Write today 

for Free 
tooklet and Free Demonstration Lesson explaining 
this method in detail. Mention your favorite in- 
strument. 


U. S. School of Music, 89 Brunswick Building, New York City 
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UNRULY 


HAIR 
Stays Neatly 


Combed 


Costs but a few cents to use 





—a bottle lasts for months 


S YOUR HAIR difficult to keep in 
place? Does it lack natural gloss and 
lustre? 

It is very easy to give your hair that 
rich, glossy and orderly appearance so 
essential to well-groomed boys. 

Just rub a little Glostora through your 
hair once or twice a week —- or after 
shampooing, and your hair will then 
stay, each day, just as you comb it. 

Glostora softens the hair and makes it 
pliable. Then, even stubborn hair will 
stay in place of its own accord. 

It gives your hair that natural, rich, 
well-groomed effect, instead of leaving it 
stiff and artificial looking as waxy pastes 
and creams do. 

Glostora also keeps the scalp soft, and 
the hair healthy by restoring the natural 


oils from which the hair derives its 
health, life, gloss and lustre. 
Try it! See how 


easy itis to keep your 
hair combed any style 
you like, whether 
parted on the side, in 
the center, or brushed 
straight back. 

A large bottle of 
Glostora costs but a 
trifle at any drug store 
and will last for 
months. 

























Disk Reduces 


for ‘Troll 


Y ATTACHING a cir- 
cular metal plate to an 
outboard motor as shown, 
it is possible to troll at 
speeds of from % to 2 
M.P.H. The propeller turns 
as fast as usual, but the 
plate immediately behind 
the propeller greatly re- 
duces boat speed. Cooling 
is not impaired. Any light 
twin, or even the larger 





Motorboat Speed 
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A circular metal plate, attached to the pro- 
peller shaft as shown in the drawing, serves 
to reduce the speed of an outboard motorboat 





motors, may be equipped | 
in this way. It takes only 
a couple of minutes to at- § 
tach or remove the device. 
The plate is 1/16 in. thick 
by 734 in. in diameter. Aluminum, sheet iron, 
or brass, purchasable at any junk yard, is satis- 
factory. The flange is a model-T Ford spindle 
body bushing, which costs about ten cents. 
As outboard motor propeller shafts vary in 
diameter, the bushing must be drilled and 
tapped to fit. Some shafts may be smaller 





than the bushing hole, in which case it may 
be necessary to weld the bushing shut and 
redrill and tap it to the required size. The 
plate is then drilled to receive the bushing, 
and four 3/32-in. diameter holes are drilled 
in the flange and plate for rivets. Nails cut 
to size will serve as rivets. To prevent the 
plate from vibrating loose from the shaft, drill 
a 3/32-in. hole through the bushing and in- 
sert a cotter pin.—W.]J. 


REMOTE CONTROL FOR WATER HEATER 


WNERS of water heaters located in the 
cellar have, without a doubt, often longed 
for a simple method of remote control to 
turn the heater on or off. The heat control 
motor and clock time switch described in 
previous issues (P.S.M., Feb. °34, p. 74, and 
Mar., p. 90) will provide the essential parts. 
The control station consists of an ordinary 
alarm clock fitted with a contact system at- 
tached to the “alarm” wind key exactly as 
described in the March issue. Somewhere on 
the clock should be mounted a small three- 
point transfer switch (radio type). 

The heat control motor unit is used to op- 
erate the gas valve. The motion of the crank 
on this motor is a half revolution per oper- 
ation. This action is used in conjunction with 
a simple link mechanism to cause the gas 
valve to open and close. Mount the motor 
unit on a rigid base near the water heater. 
The center of the motor crank and the gas 
valve key should be in the same horizontal 
plane. 

The small pilot flame may be constructed 
of a piece of %-in. inside diameter metal tub- 
ing and a small valve. The valve is installed 
on the main gas line just before the heater 


























valve. Regular pipe fittings may be used, al- 
though a tapped hole in the gas pipe at this 
point will serve to mount this small valve 
Bend the metal tubing so that it points at 
the top of the main gas burner. Flatten the 
end of the tubing to provide a long, flat flame 
As previously explained, there should be 
three points on the switch mounted at the 
clock unit. When the rotating blade of this 
switch makes contact with the first of these, 
the motor will operate in a direction to turn 
the valve on. Contact with the second point 
will cause the valve to close. The third point 
on the switch provides the automatic position. 
The contacts operated by the “alarm” key on 
the clock are connected in series with* this 
third contact point of the transfer switch. 
Thus, when the transfer switch is turned to 
the third position and the “alarm” set for 
some future time, the circuit remains open 
till the alarm key starts to unwind and strikes 
the stationary contact. The control circuit is 
then energized and causes the motor to open 
the gas valve. To close the valve, just turn 

the switch back to the second position. 
If the reader has any one of the standard 
electric heat control systems installed in his 
home, he can use the 







ALARM CLOCK motor unit as‘part of 
CLOCK this water heater con- 
THREE-POINT trol. In wiring the 
‘a motor and clock unit, 
\ssaven On GAS the common terminal 
\CHEATER OFF payer ‘ is connected to the 
AUTOMATIC CONTROL = WIRES transfer sw itch blade. 
| L tow vOUTAct It is important, of 
¥ CONTROL WIRES course, not to turn 
BASEMENT CONTROL PILOT FLAME the pilot flame too 
frp switcn ; low and to keep it 
9] i LIMIT SWITCH TUBING LD under observation. In 

LIMIT ‘ « ac "1 
! EXTENSION ‘ that case, provided 

4h R« ’ 

—acengpaategg CLAMPED TO GAS- the gas is supplied by 
CRANK ARM VALVE KEY adage ’ 
“OFF POSITION a dependable com- 
DRIVE MOTOR --~~-.ON"POSITION pany, the danger of 
MOTOR tl Be having the gas fail to 
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Not only can the water heater be turned on from upstairs, but it can be 
operated at any predetermined time by means of the alarm-clock unit 


7 
CONNECTING “Or? 


+-—— 1G" APPROX————>)_ GAS LINE 





ignite is remote. How- 
ever, any heater not 
provided with an au- 
tomatic patrol valve 
must be used with 
reasonable care and 
caution.—J. L. Brrp 
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tion of the main table is begun by squaring 
he four legs to dimensions and turning them. 
[They may be reeded as shown or left plain. 
The two rails are mortised into the legs. 
Each tenon should be about 34 in. long. A 
ecess % by 11/16 in. is then cut on the in- 
de surface of each leg. This serves to sup- 
rt the stands. The two supporting braces 
ynect the rails and form a third point of 
ipport for each stand. The stretchers are 
ined to the legs and to each other by means 
f dowels. The leg ends of the two stretchers 
re sanded on a 3-in. spindle sander. 
Glue the two sides together first. When 
ese are dry, complete the gluing of the ta- 
e. See that the two stands slide easily into 
ace and make any necessary adjustments. 
Glue up the top from two or more boards. 
may be veneered, inlaid, or left plain. The 
izes should be shaped as shown, either by 
ichine or by hand. The top is fastened to the 
ible with screws through the braces. 





——— 
List of Materials 
\ 
Pie = Description r. W. L. 
| Table legs 134 134 23% 
' rails A 2 1534 
stretchers 38 14% 15% 
i 58 1% 411) 
braces 114 1% 13 
l top % 15 30 
Stand columns 13% 13g 18 
l ” legs (8) 34 8 20 
tops 4g 12 12 
plates 34 6 6 
Note: Dimensions are given in inches and are fin- 
ished sizes. 








NOVEL THREE-IN-ONE NEST OF TABLES 


(Continued from page 85) 





When the legs have been sanded to fit the 
columns, they are tested with a steel square 


A table of this kind should be made of some 
close-grained cabinet wood such as mahog- 
any, walnut, gum, birch, or maple. If water 
stain is to be used, sponge the wood first with 
water and sandpaper again when dry to 
prevent the grain from being raised when the 
water stain is applied. After staining, the 
work is sanded lightly with No. 3/0 sand- 
paper, and one or two coats of very thin shel- 
lac are applied. Each coat of shellac is rubbed 
down with No. 2/0 steel wool. 

Two or three coats of a good grade of rub- 
bing varnish are applied on top of the shel- 
lac. Sand lightly between coats and let each 
coat dry thoroughly before applying the next. 
Follow the manufacturer’s directions as to the 
drying time. Do the varnishing in a warm, 
dust-free room and clean the brush thoroughly 
in turpentine before applying a new coat. 

Rub down the final coat with paraffin oil 
and No. 7/0 waterproof sandpaper wrapped 
around a felt rubbing pad, or use pumice 
stone and water. A high luster is obtained by 
a final rubbing with polishing oil. 


LARGEST AMERICAN FLYING BOAT 


(Continued from page 73) 





Marked hull blank with first stage of carv- 
ing finished. In foreground, the wing blank 


iry to glue together several pieces of wood, 
referably soft white pine, to get the right 
hickness for the hull blank. Casein glue is ex- 
cellent for this purpose. Plane the blank to the 
ze given, mark the hull profiles on both sides, 
nd cut down to the lines. Next, mark the top 
in curves on the top of the blank and cut to 
ese lines. Then round the top of the hull for 
entire length, being careful to preserve the 
ipe of the cockpit windows. After shaping 
bottom to the proper angles, finish with 
idpaper and then cut the strut pockets. 
The wing can be made in one piece. Cut the 
ink to size, mark the profile on both ends, 
don the bottom side mark the taper and 
1 curve on each end of wing. Plane to the 
es. Next, plane the bottom of the tips to the 
edral angle shown. Now round the top 
rtion of the tips to the proper airfoil, and 
ndpaper all. If the builder prefers, he can 
ike the tips separate and fasten them on 
th pins and glue. 
The three tail units, which should be made 
wood, are easy to make if the drawings are 
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followed. The wing mount and tail mount 
blocks are equally simple, although they may 
look somewhat difficult in the drawings. The 
wing floats can be made by planing a piece 
long enough for both blanks and then cutting 
it in two. Follow the same procedure as given 
for carving the hull. 

Make the motor “eggs” of either pine or 
balsa if they are to be whittled out, but use 
hardwood if a lathe is at hand. Attach them 
to the wing with glue. Make the propellers of 
thin metal. 

All of the struts except E and F (which are 
wire), should be made of white pine. 

The hull, wing, tail, motor “eggs,” floats, 
and struts should be painted aluminum; the 
bottoms of the hull and floats, and the win- 
dows, black; the long panel trim on top of 
the wing, orange; and the strip on the hull at 
the water line, red. 





The last step in assembling the model is to 


attach the propellers with roundhead nails 


——— 












| KEEP MY CAR IN 
TIP-TOP SHAPE WITH 
PLASTIC WOOD 





IN 


WOOD «is 


Makes 101 Automobile Repairs 
Quickly, Easily, Permanently 





Rotted or punctured tops 
Broken steering wheels 
Windshield leaks 

Loose door hinges 
Dented bodies, fenders 
Body squeaks, rattles 


Loose interior fixtures 





Now, anyone can put their car in tip-top 
shape—easily and quickly—with this marvel 
of science called Plastic Wood. Even if you 
have never used it before, you can make 
neat, permanent repairs. 





Handles as easily as putty 
Dries to hard, firm wood 


It’s simple to use—Plastic Wood can be 
shaped or molded with the hands as easily 
as putty—but when it dries it becomes 
HARD, PERMANENT WOOD, that ad- 
heres better than glue to any surface— 
wood, tile, glass, plaster, metal. 

Plastic Wood will take and hold nails and 
screws without splitting—can be carved, 
sanded or planed—can be painted, var- 
nished, shellacked or lacquered—can_ be 
treated just like real wood. 

You can get 25c tubes, 35c cans at hard- 
ware, paint, auto accessory, department 
stores—full directions on containers. Try it! 
You'll say it’s marvelous. 


1001 Uses in Home and Workshop 


FREE! Valuable book telling easy ways 
to make automobile and household repairs 
with Plastic Wood—chock-full of interesting 
and helpful information. Write 








iR Department PS 9, The A. S. 
Boyle Co., Inc., Cincinnati, O. 


wi DO ove Pant 








PLASTIC WOOD 
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ANNOUNCING 
AMAZING 
TYPEWRITER 
BARGAIN 


New Remington Portable 


only 10c a Day! 
10 DAYS FREE TRIAL 


Only 10¢ a day buys this latest 
model machine. Not a used or re- 
built typewriter. A beautiful brand new regulation 
Remington Portable. Standard keyboard. Carrying 
case included. Try it in your home or office 10 days 
free. If you do not agree that it is the finest Porta- 
ble at any price, return it at our expense. Don’t delay. 


FREE TYPEWRITER COURSE 
MAIL COUPON TODAY OR USE POSTCARD 








i 

it REMINGTON RAND INC., 
1 DEPT. 709, BUFFALO, N. Y. I 
; Please tell me how I can buy new Remington ! 
i portable typewriter for only 10c a day. Also ! 
1 enclose your new catalogue. 
S as 

i PRINS ss s.cniceacaubvnasssinsspsaoiaicesiebaiuaaieliainaninasaiiaaaaan : 
i 

RN 85 aca evn cts ale ce aS lees 


Lemmon aonasnas seceeseseeenon—J 


Motor-Driven 


Shop Tools 


New 1934 line of “‘Delta’’ Quality 
Tools includes improved mo- 
tor-driven Jointers, 
Band Saws, Circular 
Saws, Lathes, Drill Press, 
Moulding Cutters, Scroll 
Saws, and Boring, Rout- 
ing, Mortising, Sanding 
Attachments, and com- 
plete line of accessories— 
ill at new low price levels, 
Send TODAY for 

FREE illustrated FREE 
hté-page Catalog, Catalog 


and details of 10 y 
Day Trial Offer and Easy Payment Plans. No 












obligations 


DELTA MANUFACTURING CO. 


3775 No. Holton St. Dept. B-934 Milwaukee, Wis, 


DELTA TOOLS AT THE FAIR 


See completely equipped Delta workshops in operation 
at 1934 Chicago World's Fair—at House of Tomorrow 
Cypress Home, and Central Station Exhibit, Electrical 
Building 








SHIP [ee 
MODELS & 


Admiral Farragut’ s} 


HARTFORD 








The quick and easy road to ship modeling is to get one of our 
accurate scale construction sets. ith them you can concen 
trate on the interesting part of the mode!. Similar sets for models 
of Fiying Cloud, Destroyer Preston, Constitution, U.S.S. Texas, 
Whaler anderer and many others. so semi-finished hulls 
and all sorts of materials and fittings such as blocks, dead 
eyes, anchors, steering wheels, guns, lifeboats, etc. Large 64- 
page photographically iliustrated booklet, describing the above 
sent postpaid upon receipt of 15c (coin). Many persons on receiv 
ing this booklet, have discovered how simple and enjoyable is 
ship model making. Be sure to get your book!et before starting 
your mode 


Model Ship Supply Co., Dept. O, Mineola, N.Y. 











Always mention PopuLar SCIENCE 
MONTHLY when answering adver- 
tisements in this magazine. 
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MODEL OF THE OLD LINER ST. LOUIS 


(Continued from page 77) 





List of Materials 


BALSA WOOD 
No. of 


Pieces ¥. W. For 
1 1/2 1% 11 A 
1 3/16 2 U (20 
lifeboats) 
1 1/8 1% 11 Cc 
1 1/8 % 4% E* 
1 1/8 h 1% F* 
1 1/8 % VY, G 
1 1/8 Vg 1% K 
1 1/8 4g 4 L® 
1 1/8 ¥ ¥% M* 
1 1/8 44 Z| a 
8 1/8 le A 5* 
1 1/16 1% 2% B 
1 1/16 4 % N* 
1 1/16 % 1% O* 
1 1/16 4 5/16 Q* 
1 1/16 3/16 3/16 R 
1 1/32 1% 11 D 
FIBER BOARD 
1 1/64 1% 4% H* 
1 1/64 1% 1% I* 
1 1/64 1% 13/16 J 
8 1/64 5/32 5/32 z* 
2 1/64 4 4 V and Z* 
1 1/64 &% 3/16 Ww* 
4 1/64 le Vg X* 
l 1/64 i 4 = 
MISCELLANEOUS 
4 wood dowels, 1/16 in. round by % in. 
for X*. 


2 wood dowels, 14 in. round by 1 in., for 
funnels. 

4 pins with heads removed, 1% in. long, 
for derrick booms*. 

2 pins with heads removed, 1 
for topmasts*. 

2 pe. heavy wire 2% in. long for masts*. 

4 pe. fine wire 1 in. long for funnel 
pipes*. 

6 pe. fine wire 54 in. long for supports*. 

32 pe. fine wire % in. long for davits. 

Black, white, and dark brown paint. Mix 
brown and white to get buff color. 

Cement or glue; sandpaper. 
Note: Pieces marked with asterisk (*) are 
ready for final assembly when cut to the given 
specifications. 


in. long, 











ship’s counter. The open portion of the hull 
formed by the indentations in piece C can 
now be painted white. Then paint the sides of 
the hull black, and the entire top deck buff. 

With a very fine needle, drill holes for wire 
supports and davits into H and J. Attach K, 
L, and M to H. Make the eight ventilators 
by gluing the T pieces to the S pieces, sand- 
papering a slight bevel on the edges of the T 
pieces. Attach the eight ventilators to H. 
Attach P to K and N to M. 

Make twenty lifeboats from 3/16 by % in. 
stock. Sandpaper the corners of the stick to 
shape, mark 3/32-in. spaces along its length, 
and cut crosswise, as if slicing bread, with a 
sharp, thin razor. Glue to the positions indi- 
cated on H and IJ, centering each boat be- 
tween the holes drilled for the davits. 

Glue H to E, I to F, J to G, and Q to J. 
Paint the three units thus formed and piece 
O, still unattached, with at least two coats of 
white. When dry, paint over the tops of K, 
L, M, N, and Q with buff. 

Glue the three superstructure units to the 
hull. Insert a fine needle through each of the 
holes previously drilled in H and J, and con- 
tinue through piece D, keeping the needle ab- 
solutely perpendicular to D and making the 
holes in D as near the edge as possible without 
splitting the wood. Form the davits by bend- 
ing one end of each of the %-in. pieces of 
fine wire into a quarter circle. These can be 
made uniform by bending them around a 
pencil or dowel about % in. in diameter. In- 
sert the davits and the six 54-in. wire sup- 


ports into the holes already made, and con- 
tinue pushing them into hull until they take 
firm hold and are all at the same height. 
Glue O to K, the ends just touching the four 
wire supports previously inserted. 

Prepare the funnels by trimming their 
undersides to the required angle. Paint them 
black with a %-in. white stripe 3/16 in. 
from the top. A thin strip of white gummed 
paper can be used for the stripe to assure a 
neater job. When dry, glue them to H, making 





This sketch shows how to shape the hull at 


the very stern, called the ‘“‘ship’s counter” 
certain that the alignment and rake are true. 
Paint the four 1-in. wires black and insert fore 
and aft of each funnel to make the pipes. 

Paint the four hatch covers V, W, Y, and Z 
dark brown and glue in position on D. They 
are easily located by their relation to the 
superstructure. 

Paint the four derrick booms dark brown 
and insert two into E and two into M, keep- 
ing them 1/16 in. apart on the center line 
Make the masts by cementing the 1-in. pins 
to the 214-in. wires, overlapping them 1% in. 
Paint them dark brown, except for about % 
in. on the mainmast (the second mast), which 
is black. This black part begins at the top of 
the lowermast and continues down % in. In- 
sert the masts in position between the der- 
rick booms, driving them through previously 
drilled holes. The masts should go through 
to the underside of A to get full support. If 
the angle and alignment are not correct, bend 
the masts at the point where they enter hull. 






























Masts and funnels should be in straight line | 


when seen from the bow, and at the same 
angle when seen from the side. 

Make the four winches by attaching the 
round wood to the fiber squares. Paint them 
black and glue two alongside each mast. Push 
the derrick booms into M so that the free 
ends just reach the mainmast, giving the im- 
pression that they are supported by the mast. 


MODEL-OF-THE-MONTH 
CONSTRUCTION KITS 


NYONE who wishes to build our remark- 
able new series of models designed for 
the Model-of-the-Month Club can save much 
time and insure better results by the use of 
the special construction kits prepared for the 
club members. You do not need to be a mem- 
ber of the club, however, to obtain these kits. 
Each kit contains selected balsa wood of 
the correct thicknesses and all other materials. 
Full size blueprints are included. 








Popular Science Model-of-the-Month Club 

381 Fourth Avenue, New York, N. Y. 

Send me the following, for which I inclose.............. 

C) Construction kit for S.S. St. Louis . . $1.00 

C) Construction kit for U.S.S. Saratoga 1.00 

[} Construction kit for four U.S. destroyers ote 

[.] Saratoga and four destroyers (if the two 

kits are ordered at the same time) . . 1.60 
| 

BUNUN)’ 2s ssicss nica sented capcrlahddabiatstadaeadiabnaieaentamabeitammaninl 
re ER ARE PRN REE Pere Boe 
| Cie... ee 


(Print very clearly) 
Nove: This offer is made only to readers in the United 
States. These kits cannot be sent ¢ I 
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WOULD YOU JOIN A MOB OF LYNCHERS? 


(Continued from page 13) 


owever, she became quiet and her breathing 
rew deep and regular. Later, she said she felt 
nothing during the whole operation although 
xamination of the inhaler revealed she had 
een breathing air without even the smell of 
nesthetic in it. 

Recent researches, here and abroad, have 
rought out many new facts about the mys- 
erious power of suggestion. They have an- 
wered many of our common questions. For 
sample: 

At what time of day are we most suggest- 
le? Toward evening when we are tired. 
\t what age is our suggestibility at its peak? 
\Vhen we are eight years old. Are women more 
iggestible than men? Yes. Are Southern or 
Northern races more suggestible? Southern 
ices. Is suggestibility the sign of a weak 
1ind? No. Tests have shown that the person 
ith an alert, wide-awake mind is more likely 
» be suggestible than one with a slow or 
lull brain. 


MONG the ingenious tests for suggesti- 
4 Ability which have been worked out by 
psychologists are a number of simple ones that 
ou can try on your friends. 

One requires the subject being tested to 
hold a metal bob at the end of a string near 

steel bar. He is told the bar is magnetized. 
If he is suggestible, unconsciously he will 
move the bob nearer the bar. In another ex- 
periment, two boxes, one larger than the other 
but both weighing the same are lifted by the 
subject. If he picks the larger box as heavier, 
he is suggestible. Again, a dozen small boxes 
of identical size and shape are placed on a 
table. The first five are progressively heavier, 
the rest weigh exactly the same. The suggesti- 
ble person will imagine the later boxes vary 
in weight because the first five do. Lines of 
different lengths, appearing in a slit, and cork 
balls with hardly perceptible variations in 
weight are also used to detect susceptibility 
to suggestion. 

One of the latest discoveries reported in 
connection with suggestion was made in an 
American psychological laboratory. Those 
whose hearing becomes keener when they are 
concentrating or in a reverie, the research 
workers discovered, are of the suggestible 
type; those who go into a “brown study” and 
do not hear when spoken to are not. 

In a riot, a panic, a mob, or a lynching 
party, the members cease to think as units. 
They seem to lose all feeling of individual re- 
sponsibility. They are swept along, veering 
from one suggestion to another ‘and, in the 
end, almost always they are carried farther 
than they intended to go. 

An illustration is the barbarous act of a 
Missouri mob. 

After snatching from the hands of a sheriff, 
the murderer of a twenty-year-old school 
teacher, the mob started to hang the prisoner 
trom a tree. Then a member shouted: “Let’s 
ang him in the school yard!” Immediately 
the crowd took up the cry and surged in that 
lirection. At the schoolhouse, someone else 
velled: “Let’s put him on the roof and fire 
he building!” Almost automatically, men 
ushed for ladders, dragged the victim to the 

of, and handcuffed him to the peak. Then 

ey poured gasoline in a great circle around 

im and touched it off with a match. While 
undreds of men, women and children cheered, 
he fire ate through the roof and plunged the 
laming body onto the desks below. 


*UCH fiendish acts are almost always im- 
\J promptu. They are thought of on the spur 
f the moment, after the suggestibility of the 
nob has reached the point where ordinary 
eason has ceased to function and where nor- 
nal feelings are forgotten. Only on rare occa- 
ions do mobs act with the drilled precision 


of a football team, or carry out programs 
prepared in advance. 

One recent example of the kind, however, 
occurred in West Virginia. A hundred masked 
men in motorcars, without licenses, silently 
circled the county jail late at night, gained 
admission by pretending they were bringing 
in a prisoner, and dragged two killers from 
their cells. Fifteen miles in the country, they 
strung up both, side by side, from the cross- 
arm of a telephone pole. Then they stepped 
back and at a word from the leader riddled 
the bodies with bullets. Before anyone could 
investigate, the killers had sped away. 


OST mob action has a different story. It 

begins with a formless group of excited 
people in a suggestible frame of mind. Gradu- 
ally a leader emerges, makes suggestions and 
directs the pent-up violence of the mob toward 
a given purpose. Almost always, somewhere 
along the way, there is a psychological mo- 
ment when the future action of the mob 
hangs in the balance. 

During the Siege of Paris, in the Franco- 
Prussian War, a famous instance of this sort 
occurred. Storming the Louvre, where the 
government was sitting, a mob demanded the 
immediate execution of a Marshal of the army 
who, they said, had been caught copying for- 
tification plans to sell to the enemy. Because 
the Marshal had helped design the fortifications 
and was most interested in seeing them prove 
their worth, and because similar plans could 
be bought in almost any bookstore, govern- 
ment officials knew the charges were absurd. 
But the orator who saved the prisoner’s life 
made no attempt to reason with the mob. 

“Fellow citizens,” he declared, “you have 
done a great, patriotic deed. Your work is 
over. Let the government conclude your in- 
vestigation. Justice—pitiless justice—shall be 
done. In the meantime we will keep the pris- 
oner in custody.”’ The mob cheered, dispersed, 
and in half an hour the Marshal was able to 
return safely to his home. 

A twist of a different kind marked a lynch- 
ing in Indiana, a couple of years ago. 

Shortly after nine o’clock at night, more 
than a thousand people had collected about 
the local jail where three murderers were 
awaiting trial. Leading citizens made impas- 
sioned pleas for law observance. A show of 
hands indicated that a majority of the crowd 
favored letting the law take its course. 

At that moment, the aged father of one of 
the victims came from the jail where he had 
been conferring with the sheriff. As he 
emerged, those near-by surged toward him. 
He lost his footing and fell. Immediately, 
word ran through the crowd that he had col- 
lapsed from the shocking details of the crime 
he had heard inside. Like a match producing 
an explosion, the idea touched off the mob. 
In a fury it lynched two of the slayers and 
was ready to hang the third before State 
Troopers could get the situation under control. 


N THIS strange realm of suggestibility, psy- 

chology has many mysteries yet to solve. 
Recent researches, however, have gone far to 
explain how the mob-mind works and why 
such mass action takes place. 

To sum up: Psychology has traced the ex- 
cesses of a mob to the feeling that the victim 
is not human but is a devil that must be de- 
stroyed. This gives the feeling of moral justi- 
fication. It has found that in the midst of the 
mob the individual loses his capacity to reason 
normally; that he reaches a suggestible state 
approaching hypnotism. It has learned that, 
if the conditions are right, mob violence may 
appear in any town. And, finally, it has dis- 
covered that only by avoiding crowds which 
may become violent can YOU be sure you 
will not join a mob. 
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PAINT, LACQUER 


ENAMEL, VARNISH 


How should knots and pitchy places be 
treated before finishing? What is the best 
way to remove old paint and varnish? Can 
lacquer be applied over painted, varnished 
or enameled surfaces? When both stain 
and filler are used on new, open grained 
woods, which should be used first? 

These questions and many others are 
fully answered in our new book “101 
Questions About Painting and Decorat- 
ing.’’ It also tells you how to select attrac- 
tive color schemes for your home—inside 
and outside. Get a free copy from your 
local dealer in Lowe Brothers products. It 
will save you time, trouble and money. 

And, remember this—analysis shows so- 
called ‘“‘cheap’”’ paints to contain as much 
as 63% water and other evaporating li- 
quids. In contrast, Lowe Brothers High 
Standard paint contains 90% film-forming 
solids—consequently it covers more 
surface, lasts longer and costs much less 
in the end. The Lowe Brothers Company, 


Dayton, Ohio. 
e* 
bushes 


PAINTS ¢ VARNISHES 


Quality unsurpassed since 1869 
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model-makers prefer 
Remington 


MODEL-MAKERS always prefer Reming- 
tons—made of special quality carbon steel, 
and hand honed at the factory. They have 
a razor edge—and they keep it longer than 
any other “knife you ever used. And these 
knives are mechanically right, too—strong, 


sturdy, and last a lifetime. ‘Our new bookie t 
shows knives especially adapted to whittling 
pe r- 





and model-making. Prices reasonable 
formance exce tional. See 
the nearest Remington 
dealer today! NEW MAN. 
UAL JUST PU BLISHED! 





RAISING GOLDFISH BY THE MILLION 





(Continued from page 26) 


they are several months old. They are olive 
black like their cousins, the carp. And, curi- 
ously enough, just before they turn reddish 
gold they reach their blackest hue. The com- 
ing shift in color seems to drive all the dark 
pigment to the surface. 

Scientists from all over the middle west 
have spent time making researches in biology 
at the hatchery. Literally scores of attempts 
were made to speed up the shift in color so 
the fish could be placed earlier on the mar- 
ket. The average age of fish leaving Grassy- 
fork is now four months. Hatched in June, 
they are ready for sale in October. 


N THE experiments, fish were kept in 

covered tanks, in open tanks, in small 
tanks and large tanks, in pitch-dark tanks, in 
sun-rayed tanks; in tanks filled with warm 
water, with cool water, with water treated 
with various chemicals. They ate powdered 
liver and chemicals were introduced into 
their rations. Nothing did any good. The 
correct color appeared at Nature’s appointed 
time and not before. 

By the end of a year, eighty per cent of 
the fish have changed color. The rest are 
usually put back and held for another year. 
Some never do become goldfish and are sold 


hauled to the five ponds that surround the 
shipping depot. Here, the fish are dumped 
into screen cages where water, driven by an 
electric pump, sprays over them to harden 
them for shipping. 

Inside the red-brick shipping depot, mer 
sort the fish, sliding them rapidly over oil- 
cloth-covered tables into different containers. 
Later they count them and pack them in 
special metal cans with compartments over- 
head for cakes of ice. Only in recent years, 
have shipments in summer heat been possi- 
ble. The containers and methods worked out 
at Grassyfork enable fish to stay alive for 
eighty hours and arrive in good condition. 
As many as 283,000 goldfish leave the depot 
by express on a single working day. 


UPPLEMENTING the express containers 
is a recent innovation, a “submarine” 
tank truck, a ten-tired giant that hauls be- 
tween 60,000 and 110,000 goldfish on every 
trip to the eastern depot of the hatchery at 
Saddle River, N. J. Other depots of the 
company are located at Chicago, IIl., and 
Hamilton, Ont. 
As many as 200,000 fish can ride in the 
porous metal baskets which are packed in 
the tank row on row as it is filled with 
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With A Pocket Knife.” 40 for bait. Hundreds of thousands are shipped water. When the level inside has risen into | 
yages crammed with ideas from Martinsville each year. Because they the “conning tower” dome, which prevents | 
I : live longer than other minnows, many an-_ splashing, there are 1,400 gallons of water | 


and information. Remington 
Arms Company, Inc., C ut- 
lery Division, Dept. FL, 
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within the huge container. At the rear, a 
three-horsepower gasoline engine drives a 


compressor, forcing a constant stream of 
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when several days old may grow to a length 
of eight inches in four months under the 
scientific diet and care at Grassyfork. The 
average growth is about an inch a month, 
the fish being three or four inches long when 
ready for sale. 

At the end of the second month, the flour 
diet is stopped, and the young fish start in 
on the growing rations, cooked hominy hearts 
which have been compressed to squeeze out 
all the oil and then ground to powder. Prac- 
tically all the feeding is done in the morn- 
ing. The breeding fish get corn-meal mush, 
thrown into the water in great chunks. This 
mush cooks in a boiler that holds three and 
a half tons and, at some seasons of the year, 
three boilerfuls a day—21,000 pounds of 
mush—are needed to supply the breeding 
ponds. As much as 5,000 pounds have been 
thrown into a single seven-acre pond at one 
time. 

During the fall and winter, when the fish 
are semi-dormant, the Grassyfork food bill 
drops to almost nothing. Occasionally men 
walk out on the ice and peer down into the 
ponds. If the fish are moving about, they 
chop holes in the ice and throw in food; if 
they are quiet, they leave them alone. 


N 1916, during a heavy freeze, one of the 

ponds turned to solid ice. A muskrat had 
burrowed through a levee and pulled down 
the water level of the pond so it froze to 
the bottom. More than 100,000 fish were 
killed. While an occasional goldfish will 
live after being frozen in solid ice, most 
specimens are affected if the water nears 
the freezing point or rises above ninety 
degrees Fahrenheit. The ideal temperature 
of water for goldfish is about sixty degrees 
Fahrenheit. 

Harvesting the goldfish is always an excit- 
ing time at the hatchery. Men, wading up to 
their waists in water, drag huge seines 
through the ponds. They are followed by 
crews with long scoops who work across the 
mud of the bottom when the water has been 
drained away, filling pails with the fish that 
remain. Hooked to shoulder yokes, these 
buckets are carried to waiting trucks and 


fresh air through the water. 
once every fourteen hours, during the trip 
to Saddle River, the water is changed. The 
construction of the truck—the only one of 
its kind in existence—insulates the fish from 
external heat and cold. Two layers of metal, 
with a two-inch cork lining between, form 
the shell of the tank. 

Once, last winter, the machine rolled into 
Saddle River with the thermometer standing 
at forty degrees below zero. Yet the con- 
struction of the tank protected the fish and 
not one was lost. Over the auxiliary engine, 
and warmed by its heat, a coil cf tubing car- 
ries the air into the water during winter 
months, thus raising its temperature. 

The average number of trips for this road 
giant is forty a year. Oneway runs to the 
eastern seaboard take from fifty to fifty-four 
hours and the round trip approximately 120 
hours. It can maintain a steady pace of forty 
miles an hour along concrete roads without 
jarring or injuring the fish packed inside. 

Riding in the tank are eight types of gold- 
fish, the kinds specialized in by the hatch- 
ery. They are: common goldfish, long-tailed 
comets, stubby-bodied Japanese nymphs, red 
fantails, spotted calico fantails, varicolored 
shubunkins—no two of which ever have the 
same pattern of red, black and blue patches 
on their sides—red telescopes, with their pro- 
truding eyes, and black Moor telescopes. 


REAKS—silver goldfish, specimens with 

fins in odd, abnormal positions, partial al- 
binos—are segregated during the sorting. In 
all the millions of fish which have crossed the 
sorting tables at Grassyfork, Capt. Wood 
told me, no perfect albino has ever appeared. 

The greatest freak in goldfish history, and 
also the most valuable specimen ever seen in 
America, was the famous Liberty Bond fish 
exhibited during the World War. Red, white 
and blue, it was used to attract crowds dur- 
ing the Liberty Loan drives of 1917 and 
1918. Its owner valued it at $10,000. The 
price of the fish raised in Martinsville runs 
from a nickel apiece, for small common gold- 
fish, to $25.00 apiece, for the relatively rare 
Moor telescopes. (Continued on page 109) 
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4 Inches of Muscle 
Put On Your Arms 


...or we will refund your money 


The German Iron Shoe Muscle Builder is 
the greatest exerciser made to build 
giant-like arms, wide powerful shoulders, 
brawny back and tremendous chest. 
John Filepone added 5 in. to his arms, E. 
Peters 1 in. on each bicep the first week, 


SPECIAL FREE OFFER 

The Iron Man’s famous _ illustrated 
course with numerous exercises! At no 
extra cost we will equip the famous Iron 
Shoe with new Steel Chain Strength 
Resistor and Strength Registor. The 
greatest offer yet! Thousands are using 
this marvelous strength builder. It is 
the choice of the champions. NOW ring 
in on this special offer and get the low- 
est priced and biggest result-getting exerciser 
under the sun. Send for free information. No 
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and rush to— 
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4324 Paul Street 
Dept. PS-9, Philadelphia, Pa. 
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RAISING GOLDFISH 
BY THE MILLION 


(Continued from page 108) 


Where do they sell all their millions of 
fish? Who buys them? Those are questions 
almost every visitor wants to know. Nickel 
and dime stores, pet shops, department stores, 
carnivals, chain stores, drug stores, florists— 
these all are regular customers. In addition, 
unusual sales add to the total. 


OR INSTANCE, not long ago, a wood- 

treating plant in the middle west sent in 
a hurry call for a thousand goldfish to eat 
up mosquito larvae in the standing water of 
the treating tanks. New Jersey and other 
states also buy fish as part of a program of 
mosquito control. Indiana purchases thou- 
sands of uncolored fingerlings to feed grow- 
ing bass in state hatcheries. 

Most goldfish that fail to live in captivity 
are killed by pampering. Their needs are few 
and simple. Let me pass on a dozen tips of- 
fered by the men at Grassyfork for keeping 
your pets in good condition. 


1. Don’t overcrowd them. In the aquarium 


allow a gallon of water for every inch of 
fish, not counting the tails. 

2. Don’t change water too often. Once 
every six months is sufficient. Occasionally 


dip out a gallon or so and replace it with 
fresh water of the same temperature. Such 
water should be allowed to “ripen” in the 
room for twenty-four hours before being 
poured into the aquarium. If this is not pos- 
—, sprinkle a pinch of salt in it. 

Never shift fish to water that is hotter 
or pe we than that in the aquarium. Violent 
changes in temperature injure them. The cor- 
rect thermometer reading for a goldfish bowl 
is between sixty and seventy degrees Fahren- 
heit. 

4. Don’t overfeed. This is the commonest 
cause of trouble. Never place more food in 
the bowl than can be consumed in twenty 
minutes. 

5. During the winter, cut the amount of 
food in half. Fish are much less active then 
and three feedings a week are plenty. 

6. When your fish “cluck” at the top of 
the water, it is a sign they need more oxy- 
gen. Hot, thundery days and dark winter 
ones are the times when the goldfish most 
need extra oxygen. Plants such as sagittaria, 
eelgrass and ditchmoss add oxygen to the 
water and should always be growing in the 
aquarium. Oxygen-forming chemicals are 
available for aquarium use and an electric- 
driven aerator, which washes and warms the 
air before pumping it into the water, is on 
the market for large aquariums. 

7. If you use city water, check up on the 
chemicals being put in it. Chlorine is deadly 
to goldfish. It breaks down the gill tissue 
just as lye would do. A fish injured by chlo- 
rine can never be restored to health. 

8. Never fertilize waterplants in a_ pool 
with manure. It adds toxic acids to the water 
and injures the fish. 

9. At spawning time, remove all snails 
from the aquarium. They eat the eggs. You 
never have little fish without waterplants in 
the pool. The older fish eat the eggs unless 
they have vegetation to protect them. 

10. Once a month add a pinch of Epsom 
salts to the water in the aquarium. It acts 
as a laxative and helps keep the fish in good 
condition. 

1. Keep your aquarium in a light part of 
the house. Fish need sunshine; they do not 
do well in dark corners. 

12. Watch the fin on a fish’s back. It is 
his health barometer. When it begins to 
droop, the fish is ailing; when it is erect, the 
fish is well. Oftentimes, placing a sick fish in 
a mild salt bath for several days, or feeding 
it finely chopped bits of earthworm, will re- 
store it to health. 
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TOBACCO 
STAYS MOIST 
EVEN IN DRY 
DEATH VALLEY 


Member of engineering party 
reports that his tobacco remained 
in good order in unusual heat 


Pipe smokers sometimes have difficulty in 
securing their favorite pipe tobacco in per- 
fect condition. 
“Tt is too dry,” 
“It is too moist,” 
equal emphasis. 


one smoker will declare. 
another will assert with 





245 East Base Line Road 
San Dimas, Calif. 
Nov. 15, 1933 

Larus & Bro. Co. 

Richmond, Va. 

Gentlemen: 

I would like to say a word for your 
vacuum packed tins of Edgeworth. Last 
summer I spent a month in Death Valley 
on an engineering and geological field trip. 
We took several pounds of Edgeworth, all 
in the vacuum tins. Soon after arrival each 
of the vacuum tins was opened so that the 
several members of the party could re- 
plenish their pouches. Of course, we kept 
the lids on the tins. 

The thermometer was around 130° to 
140° of dry blistering heat, but during all 
this time none of our tobacco dried out 
the least bit. 

This is as good a test as any, I think, 
and it proves that the can is as airtight 
after it has been opened as before. 

The tobacco in our pouches was as dry 
as tinder. 

Would you please send me information 
in regard to joining your Edgeworth Club? 
I have intended joining it for a long time, 
but until now, never got around to it. 

Very cordially yours, 
Leo Hudspeth 











Vacuum packed Edgeworth is sold in sever- 
al sizes from two ounces to half pound and 
pounds. It is the same Edgeworth—the only 
difference is the packing in the round air- 
tight tins. In these hermetically sealed tins 
the tobacco is proof against both climate 
and careless handling. At the factory in 
Richmond there is great competition among 
the men when a tin of 
vacuum packed Edge- 
worth happens to be re- 
turned by a dealer. The 
men declare that in 
these airtight tins 
Edgeworth actually 
improves with age. 

If, in addition to the 
regular 15-cent pocket 
tin, your dealer does not carry Edgeworth 
in vacuum packed tins, he can easily get it 
for you. If he will not do so, please write to 
the makers, Larus & Bro. Co., Tobacconists 
since 1877, Richmond, Va. 





Edgeworth in vacuum 
packed tins—2 oz. to 
full pounds. 
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Any oil will lubricate. But 3-in-One Oil 
keeps working parts cleaner and prevents 
rust at the same time. That’s why it is 
better for all workshop purposes—special 
blending from three oils makes it 
always protect three ways. Handy 
cans and bottles, everyw here. 
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COMPLETE at $79 


It's ready to run, this 9” Atlas Lathe Self-contained 
countershaft, all belts included in the price. Set a motor 
on the bracket, plug into a light socket and it’s ready to 
go. No outside shafting to place No extras to buy 
\ real lathe, running-tested to .001” aecuracy before it’s 
hipped. Six speeds with compound device that cuts out 
complicated back gear Efficient V-belt drive. Automatic 
reversible feed; hollow headstock spindle; graduated con 
pound rest. Cuts 4 to 72 threads 
18” bed (also larger sizes up to 36”) of heavily ribbed cast 
iron hined and ground on precision equipment IM 
MEDIATE SHIPMENT for 2 weeks 
trial with guarantee of money back if 
not satisfied. Write for Easy Terms 
ind free illustrated catalog of the 
ATLAS FULLY EQUIPPED 
LATHI 


Atlas Drill Presses 
$13.95 to $33.45 


Small, medium and big—for bench or 
floor Quality-built tools with more 
and bigger bearings at price below 
what you've had to pay up te now 
Special construction prevent leplay 





in quill 


ATLAS PRESS COMPANY 
1855 WN. Pitcher St. 
Kalamazoo, Mich., U. S. A. 
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Build the 4-mast Barque, California 


letailed blue prints of this handsome, steel barque 

Complete fittings and construction sets 

for steam trawler and other popular 

models including the ‘‘ Hartford Send Lh« 

coir for new illustrated catalog. See our 
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Accurate 


display in The mewernssee General 
Exhibita Bldg Century of Progress 
Chicago 
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SUIT-CASE TRANSMITTER EASILY BUILT 


(Continued from page 67) 


connection clip along the voltage divider re- 
sistance (R4) until the buffer milliammeter 
(0-200) barely shows a reading of one or 
two milliamperes. The bias for the final stage 
can be adjusted in the same way. 

While anyone of the various types of 
transmitting antenna systems can be used 
with this outfit (P.S.M., Aug. °32, p. 65), a 
single length of wire and a good ground will 
serve when the unit is used as a portable. 
Simply connect one side of the antenna coil 
to the antenna; the other side to the ground. 

The problem of tuning the transmitter to 
the exact band when the buffer is acting as 
a doubler will be simplified by using a wave- 
meter of the type recently described (P.S.M., 
Sept. ’32, p. 54). Under actual operating con- 
ditions, the crystal stage should draw about 
forty milliamperes, the buffer about sixty 
milliamperes, and the final approximately 
150 milliamperes. 

Remember, short-wave transmitters can be 
operated only by amateurs who have passed 
the Government radio license examination. 
However, lack of a license need not prevent 
you from constructing this transmitter. If 
you plan to get a license eventually, start 
building it now and you'll be ready to go on 
the air when your license arrives. 


WHAT THE LETTERS ON 
CIRCUIT DRAWING MEAN 


Ri—Fixed resistor, metalized, 15,000 ohms. 
R2—Fixed Resistor, metalized, 50,000 ohms. 
R3—Variable resistor, 10,000 ohms, 25 watt. 


R4—Voltage 
50 watt. 


divider, variable, 25,000 ohms, 


C1—By-pass condenser, .002 mfd. 
C2—Midget variable condenser, 100 mmf. 
C3—Fixed condenser, .00025 mfd. 
C4—Variable condenser, 100 mmf. 
C5—Midget variable condenser, 100 mmf. 


MICROBE HUNTING 


(Continued 


fact that many of them carry 
buds that are of the same general shape but 
smaller in size. Like bacteria, yeast cells col- 
lect in strings; but frequently these strings 
are branched, and some of the individual cells 
exhibit branching buds of smaller size. In 
bacteria strings, the individual plants are of 
about the same size, and are not branched. 


size, and the 


HE botanist will tell you that bacteria 
are the smallest and simplest living things 
known, consisting of single cells whose proto- 
plasm seems to be organized hardly at all. 
It would require 50,000 of some of the ball- 
shaped bacteria to extend one inch. This 
means that each bacterium measures about 
the same as a wave length of green light, so 
that it can just be seen by the microscope. 
While some germs cause deadly fevers, 
others live in the roots of plants and manu- 
facture nitrogen so necessary to plant growth. 
For every germ that grows in spoiled food 
and manufactures a poison so powerful that 
mere tasting of the food may cause death, 
there is a tiny organism that is working on 
waste animal and vegetable material, reducing 
it to a state where it becomes a useful part 
of the earth again, ready to start once more 
on a cycle in which it will serve as part of a 
living plant or animal. 

Some bacteria live in the air for at least 
part of their lives, while others cannot exist 
in the presence of oxygen. All bacterial forms 
reproduce by simple fission. That is, one of 
the cells splits across the middle to form two 
new individuals. Sometimes these cells hang 
together until long strings of them, such as 
you saw in the saliva of your mouth, are 
formed. Others produce a jellylike material 


reduced by double spacing to 11 plates. 

Co—Variable condenser, 100 mmf. 

C7—Electrolytic condenser, 600 volts, 8 mfd 
(in series). 

C8—Electrolytic condenser, 600 volts, 

C9—By-pass condenser, .002 mfd. 

C10—Variable condenser, 100 mmf. 

Li-—24 turns of No. 18 cotton-covered wir: 
on 1%4-in. diameter form. 

L2—23 turns of No. 18 cotton-covered wir« 
on 1%-in. diameter form, center- tapped. 
L3—23 turns of No. 16 enamelled wire o1 
2'%4-in. diameter form, center-tapped. 
L4—23 turns of No. 16 enamelled wire o1 

1'4-in. diameter form: 

RFC—Radio frequency choke, 2! millihen 
ries, grid-leak type. 

Chi—Filter choke, 20 henry. 

T1—Power transformer, 750 volts each side 
of center tap. 

T2—Filament 
windings, one 
5-volt winding. 

T3—Power transformer, 375-volts each side 
of center tap; also one 2'4-volt winding 
and one 5-volt winding. 

MA—Milliammeter; one 0-50, one 0-200, 
and one 0-300 range. 

X—lIndicates position for 0O-1.5 
quency antenna ammeter, 

Xtal—Crystal and holder. 
or eighty meter band.) 

Sw—Toggle switch, 110 volts. 

J—Jack and plug (for key). 
Six 4-prong sockets. 

Two 5-prong sockets. 
Three type 10 tubes. 
One type ’47 tube. 

Two type ’83 tubes. 


8 mfd 


transformer; two 7'4-volt 
2'%4-volt winding, and one 


radio-fre 
if used. 
(For either forty 


Miscellaneous—One portable case (wood 
frame suit case will serve), key, solder, 
wire, insulators, key, etc. 


WITH A MICROSCOPE 


from page 
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that binds the individual germs into masses 
or colonies which when conditions are right, 
become large enough to see with the unaided 
eye. A common way of identifying or study- 
ing bacteria in the laboratory is to cultivate 
them in colonies and then observe the color 
of the colony, as well as the shape and other 
characteristics of the individuals forming it. 
When conditions for growth are unfavorable, 
a bacterium may secrete a tough shell that 
encloses it, thereby becoming a spore. Some 
spores are so resistant that they can be boiled 
in water for hours without causing the death 
of the encased individual. 

Doubtless you have heard the story of how 
a single bacterial cell, provided with ail the 
food necessary, would grow in a few days 
into a living mass larger than the earth. Of 
course this can never happen, but you can 
prove that it might, by calculating how many 
individuals would be produced in a week by 
a species whose individuals divide every half 
hour, assuming that none of the germs die. 


N GENERAL, bacteria are shaped like balls 

or like rods. They may be equipped with 
one or more cilia or hairs. The rod forms may 
be bent and twisted like corkscrews. 

Because illumination is one of the most 
important things to consider in connection 
with the microscope, you may be interested 
in construction of a laboratory-type lamp. 
This form of illuminator is used widely and 
is valuable for photomicrography and micro- 
projection. You can build it for about one 
tenth of what you would pay for a ready- 
made lamp of similar characteristics. 

The lamp consists of a 108-watt bulb in a 
housing that is (Continued on page 111) 
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Wonders” 


a Everywhere in Nature are scores 
of amazing worlds, crowded with 
fantastic battling monsters, revealed 





only by a good microscope. Life-long fun 
and knowledge, if you choose your micro- 
ope wisely 
This free 20-page book tells you how—shows 
specifi- 
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tures of different models—gives full 
tions, so you can select intelligent- 
Read this valuable guide before 
su spend your money. 
If you choose a Wollensak, you'll 
ve as fine a microscope as your 
oney can buy—$5 to $18.50, 100- 
»wer to 425-power. Made by world- 
mous lens specialists. 
See Wollensak microscopes at your 
iler’s. Write now for the free book. 
**xx BUY AMERICAN «xx 
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879 Mudson Ave., Rochester, N. Y. 
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DEVELOP AND PRINT 
Your Own Photographs 


Educational and profitable as well as entertaining, this inexpen- 
sive kit will provide you with a new and entrancing hobby and 
may, if og so desire, be the foundation of a pleasant business 
career. s kit contains all the essential materials and reagents 
t a ee velop rele film, film oe and plates and will make prints 

4’’ x 5’’ or smaller. he chemic us included in this set will 
make as many as 500 pictures. Shipped c omplete with fine book - 
let of instructions for $3.95. Re stills, supplies, and accessories 
at low cost. 


$1.00 deposit required on all C. O. D. orders. 


J. H. WINN MANUFACTURING CO. 
Dept. PS-3 124 West 23 St. New York 
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MICROBE HUNTING WITH 
YOUR MICROSCOPE 


(Continued from page 110) 


fitted with a sixty-millimeter spherical con- 
denser for concentrating the light on the mi- 
croscope slide. The lamp operates at six volts 
and consumes eighteen amperes of current. 
That means that a transformer must be used 
to step down alternating current, and a suit- 
able resistance used for direct current. 


SSUMING that you have a six-volt source 
of current available, your problem is to 
combine the bulb and condenser into a con- 
venient microscope accessory. The photo- 
graphs illustrate a form of lamp that was 
determined largely by the materials at hand. 
The lamp house is four and one-half inches 
square and seven inches high. It was made by 
a tinner from scrap monel “metal. Almost any 
other kind of sheet metal would do just as 
well, although a material that requires no 
painting is preferable. The bottom of the 
house is open and the top is equipped with 
a simple lid held in place by two nickeled 
bolts that engage slots in bent-over parts of 
the lid. Vent holes are drilled near the top, 
in the sides and rear only. 

The tubular bulb is held in a heavy-duty 
aluminum-shell socket that is mounted in the 
approximate center of a square piece of sheet 
metal. This piece has the edges bent over for 
a distance of one-half inch and drilled to re- 
ceive four bolts that pass through slots in the 
sides of the housing. The slots permit up and 
down adjustment, for centering the filament. 
The socket has a threaded shade holder that 
acts as a nut for holding it in the sheet-metal 
piece. The hole in this piece is somewhat 
larger than the socket, and washers are used 
to overlap it. 

The condenser is a sixty millimeter short 
focus spherical lens designed specially for mi- 
croscope work. It retails for about $2.50. It 
must be mounted in a tube that can be moved 
back and forth for focusing. The tube in the 
lamp illustrated is an old adjustable camera- 
lens mounting that happened to be available. 
The lens flange was bolted over a hole cut 
in one side of the lamp house and centered 
approximately with respect to the filament. 


HE base of the lamp is an eight inch 

sanding disk (with the sandpaper re- 
moved) of a type sold for home-workshop 
use. The short piece of steel shafting that 
extends up from the center of the disk is 
equipped with a ball-and-socket photographic 
tripod head that permits the lamp to be tilted 
as desired. In use, the bulb should be kept as 
nearly vertical as possible. The wires carry- 
ing current to the bulb are asbestos-covered 
fixture cord, doubled because of the heavy 
current: that is, ends of a two-wire cord are 
twisted together to form a single conductor, 
and two such cords are used. 

If desired, a filter holder and water cell for 
absorbing heat can be attached to the lamp, 
at the outer end of the lens tube. The filters 
should be not less than two inches square. 
Special micro filters in gelatin form can be 
purchased and mounted between sheets of 
glass, (P.S.M. Nov. ’33, p. 44.) The water 
cell consists of two parallel pieces of clear 
glass separated a short distance and mounted 
so that water can be held between them 


The bulb employed is known as the 108- | 


watt, six-volt type, and can be obtained 
through most electrical dealers. It can be ob- 
tained with a single-coil vertical or horizontal 
filament or a ribbon-type filament. The ver- 
tical coil is the cheaper, and is satisfactory 
for practically all amateur work. 

Actual cost of the illuminator illustrated 
was in the neighborhood of seven dollars, 
not including the transformer. It does the 
work of a ready-made illuminator costing 
around forty or fifty dollars. 








Amateurs Acclaim This 
NEW Microscope 


Bausch & Lomb’s 
finest model for 
amateurs, $21.00, 
including 455- 
page book free. 
Book separately 
for $7.50. 














Walnut case 
included 
also 


Model R—New 


—reveals more 


One look through Model R at a drop of 
pond-water and you see why microscopists 
compare it with far costlier semi-professional 
models. Greatly superior optics reveal, in 
brilliant details, important organs that infe- 
rior microscopes show as a blur—ifat all. Cil- 
iate protozoans, rotifers and microcrustacea 
all yield their intimate life secrets to this re- 
markable Model R. It’s the 
microscope you should have. 
At your dealer’s. See coupon. 


Takes Photomicrographs 
As Easy As Snapshots 


Photomicrographic Outfit shown at 
right fits any microscope. Magnifi- 
cation and sharpness limited only by 
what your microscope can reveal 
Simplicity itself to operate—merely 
focus sharply through focusing tubs 
(at right of camera), swing camera 
into position over microscope and 
make exposure. At dealer's, $12.00. 
See coupon. 


New 49-Piece Gem Science Kit, $9.50 


Comy lete portable 
mounting specimens. 
apparatus and chemicals- 
compactly. 
Opens as shown. 





laboratory for preserving and 
Solid Walnut, with 49 pieces of 
everything you need. 


Closes 
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Bauscx & Loms Opticat Co., 
773 St. Paul St., Rochester, N.Y. 


Please send free literature describing your com- 
plete equipment for amateur microscopy. 
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because every day makes it 
more evident that the eco- 
nomical and efficient Diesel 
engine is rai ing 

ied - engines in loco- 


T 74), Diesel 
HoB/ Engineer 


motives—ships—airplanes— 
motor cars—tractors—indus- 
trial and commercial power 
plants. 


American School 
Dept. D 646, Drexel Ave. 
at S8th St., Chicago, lil. 


Tell me how to become a 
Diesel Engineer. No obliga- 
tion, 

Name——__— Age- 


Address 


Industry 

Demands 
= Economical 
> Diesel Power 


Diesel-driven railroad trains 
that average nearly 80 miles per 
hour and cost less than 2c per 
mile for fuel—trucks that make 
over 33 miles per hour on fuel 
costing 4c per gallon — stationary power 
plants that greatly reduce the cost of in- 
dustrial power—explain why the low-cost, 
highly efficient Diesel engine is fast replacing 
the oid-type engines. And that’s why the Diesel 
engineering fieldis opening so rapidly—on land 
and water and in the air—that trained men 
are already scarce. 


Why take up a routine job with noreal | 
future? Or stick in an out-of-date job which | 
may be wiped out any day by changing 
conditions? Like the automobile and radio, the 
Diesel engine is revolutionizing indus- 
try—throwing old jobs into the discard, open- 
ing up new and better jobs to men with a 
mechanical turn. Here is your chance to get 
into a new industry that will provide plenty 
of good jobs for at least a generation. Get 
in on the ground floor—and grow up with 
it toan enviable, well-paid position. 


New Jobs — Bigger Opportunities 


New Diesel Engineering Course—just released for 
home study by one of America’s leading educational 
institutions—will give you, in one year, thorough 
training in Diesel practice for both high-speed and 
stationary engines. All texts furnished—small 
monthly payments. 

Trained men are wanted to install, operate, and 
service Diesel engines—sell users on the economy of 
Diesel power—design and manufacture Diesel equip- 
ment. And this demand will grow constantly 
greater as Diesel power takes over more and more of 
the work now done by steam and gasoline. Start your 
training NOW—and in a short time you will be ready 
for a well-paid job and steady advancement in this 
attractive, fast-growing line. Take the first step 
today, send coupon above for details. No obligation. 


American School 


Dept. D646, Drexel Ave. at S8th St., Chicago 




















MAKE $50 TO $100 A WEEK! 
Our simple, proven methods make it easy 
to learn Commercial Art, Cartooning and 
Designing quickly, AT HOME, in spare 
time. Newlow rate. Big new book, ART for 
Pleasure and Profit’, sent free. State age. 

WASHINGTON SCHOOL OF ART 

Studio 139, 1115 15th St. Wash., D. C. 


















OIL BURNER BUSINESS 
STARTED IN DESERT 


LASKAN 
sourdoughs 
this winter 


are warming them- 
selves beside an 
oil-burner made in 
the Mohave desert. 
And cheaply, too. 
The heart of the 
burner, a_ little 
pyramid - shaped 
casting, not much 
larger than a 
mousetrap, costs only a few dollars. It 
fits inside any old stove. A few gallons 
of inexpensive distillate, and there you 
are—all set for a tough winter. 

But “Made in Mohave”’—there’s the 
story. Another very modern instance of 
the old saw that the world beats a path 
to the door of the man who builds bigger 
and better mousetraps. 

John Beyers is the man. He went to 
the desert to raise pears. And pears—per- 
haps you’ve heard—pears have not been 
doing so well these last few years. In fact, 
many a rancher has ended the shipping 
season owing his broker money, instead 
of the other way around—getting a nice 
fat check for his crop. You can’t keep 
that up very long. 

Beyers soon was in the position of 
many others, of seeing visions of the 
notorious wolf peering around the trunk 
of every tree in his thirsty orchard. It 
costs money to irrigate in the desert. It 
looked like a cold winter ahead. The 
rancher retired to his workshop to give 
the matter a little thought. 

The Mohave freezes up in October and 
usually celebrates May Day with a good 
hot fire to keep the chill out of the break- 
fast-room, Many a ranch-house diary, too, 
records a flurry of snow in June. Of 
course, next day the thermometer goes up 
to 110°, but that’s another story. 


OUR winter’s fuel supply in the desert 

is something to put wrinkles in the 
brow. Coal is at a premium because of 
freight charges. Discarded railroad ties 
are not as plentiful as they used to be. 
And there is no native tree, except the 
Joshua, which, if it isn’t full of water, is 
as dry and quick-burning as gunpowder. 

John Beyers decided to do something 
about it. The result was the little cast- 
iron mousetrap that now is filling with a 
cheerful glow many a snowbound Alaskan 
cabin. It is that simple. 

The first casting he made in his own 
workshop. It didn’t work worth a ho.t. It 
burned too slowly. The stove sooted and 
so did the chimney. There wasn’t enough 
draft. 

A vacuum (Continued on page 113) 
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one of the nation’s most distinguished military 
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$10 to $35 a week 

Yes, you— anybody can 
make a lot of money right at 
home, and what’s more, have 
real fun doing it. We show you 
how, we furnish everything neces- 


sary on an easy basis. 
COSTS NOTHING ‘e,,!ee"2 
lan, all details are given you free. Write 
for idea book foot colored pictures telling al! 
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Follow This Man! 


Secret Service Operator 38 Is on the Job! 


Follow him through all! 
Operator the excitement of his 
No. 38 chase after the counter- 
feit gang. See how a 
crafty operator works. 
Tell-tale finger prints on 
the lamp stand in the 
murde girl’s room. 
Thrills! Mystery! You 
ean become a nger 
Print Expert at home 
in spare time, at small 
cost. Details sent to you 
FREE—no obligation. 


Fr The Confidential Reports 
ee No. 38 Made to His Chief 
No Literature sent to boys under 17 years of age. 


INSTITUTE OF APPLIED SCIENCE 
1920 Sunnyside Ave., Dept.13-66, Chicago, Ill. 







































etc., for Dentists. Easy 
practical way to learn me- 
chanical dentistry at home in 
Spare time. Full equipment 
of tools and materials includ- 
ed with course FREE. Low 
tuition. Easy terms. Write 
for FREE BOOK about this 
money making profession that 
is not affected by machine 
age. 


McCarrie School of Mechanical Dentistry 
207 N. Broad St. Dept. 613 Philadeiphia, Pa. 















“STATE COLLEGE 


B. 8. Degree in 2 years. World fa- 
mous for technical 2-year courses in 
Civil, Electrical, Mechanical, Chemi- 
cal, Radio, Architectural, Aeronauti- 
cal Engineering ; Business Administra- 
tion and Accounting. Equivalent in technical hours to 4-year 
course. Those who lack high school may make up work. Low 
tuition. Low living costs. Located in picturesque hill and 
lake region. Students from every state and many foreign 
countries. 5lst year. Enter Sept., Jan., March and June. 
Write for catalog. 


594 College Ave., Angola, Ind. 
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CONTROL YOUR FATE 


Only one power on earth controls your destiny! 


lt is the strange force sleeping in your mind. 
wer it! Command it to obey your wishes! 
Push obstacles aside, attract gpnortenitios and 
realize your fondest hopes and idea 
FREE SEALED BOOK 
This book explains how you may obtain an age-old, 
secret method for applying the laws of mind intluence 
that will bring about these startling changes in your life. 


Write for it. Address: Scribe T. S.A. 
ROSICRUCIAN BROTHERHOOD 
SAN JOSE (AMORC) CALIFORNIA 








Learn to Play 
Sample Lesson Aa t FREE 


Piano, Organ,V 
To prove how quick 


and easy our modern 
method of teaching is we 
will send a typical lesson 
absolutely free to any 
child or grown-up who 
would like to become a 
musician. Our home 
study course is complete, 
the most successful that we know of in Amer- 
ica. Lessons are conducted with individual in- 

tructions and recitations at the mere price of 
ervice, supplies and mailing. We have thou- 
sands of accomplished graduates and students. 
You will = be disappointed. Send for the free 

esson y. Address American College of 
M usic, 1382 Main St., Kansas City, Mo. 


PRATT INSTITUTE 


BROOKLYN, N. Y. . 
School of Science and Technology 


ENGINEERING 
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INTENSIVE THREE-YEAR COURSES 


Apply now for new year 
beginning September 11th 
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Secrets of Success 


OIL BURNER BUSINESS 
STARTED IN DESERT 


(Continued from page 112) 


cleaner hooked in reverse in front of the 
stove, naturally, would overcome that 
difficulty. But that, of course, began to 
get into the upper-price brackets. There 
were plenty of expensive oil-burners on 
the market. This, to be a success, must 
be cheap. 

A couple of lengths of stove-pipe on 
top of the chimney took the place of the 
mechanical draft, and the Beyers’ Burner 
was ready to go on sale. 

Throughout that first winter, the ranch- 
er manufactured the burner in his work- 
shop and made his own _ installations. 
Satisfied customers did his advertising. 
The business grew. 

Now the castings are made in quantity 
at a city foundry and—well, if they are 
already selling in Alaska, business must 
be pretty good. Better, anyway, than 
paying your broker for the privilege of 
growing pears.—F. D., Mojave, Calif. 


EARTHQUAKE OPENED UP 
NEW BUSINESS FOR HIM 


7 CONSULT- 
| ING geolo- 
gist living 


in Southern Cali- 
fornia found him- 
self with little or 
no funds, and with- 
out a job, about 
the time of the 
Long Beach earth- 
quake of March 
10th, 1933. He 
managed, however, 
a temporary job on one of the 





to get 
various commissions which investigated 
the causes of the earthquake and its effect 
on building construction. 

This job did not last very long and the 
man in question found himself once more 
unemployed, but he had learned some- 


thing and had gotten an idea. He had 
discovered that the great majority of 
people in the earthquake area were crassly 
ignorant of the scientific causes of earth- 
quakes and he got the idea of presenting 
the means of understanding the funda- 
mentals of the science of seismology 
through some simple, -yet workable seis- 
mograph which could be easily erected 
almost anywhere and which would cost 
but a nominal sum to build and keep up. 

He realized that he was tackling a big 
job, due to the fact that there was only 
one seismograph on the market and that 
particular machine cost in the neighbor- 
hood of $500.00. Furthermore, it took an 
expert to operate it. He spent six months 
in intensive in- (Continued on page 114) 








Where 
Do You Go 
From Here? 


You’re like a million other men today—you’re 
facing a big question. 

The late depression turned business topsy- 
turvy and now the “New Deal”—the rebuild- 
ing period—stares you in the face. 

Where you are “going from here” is a question 
you want answered right if you expect to get 
ahead—progress—grow instead of standing still. 

Are the things that are happening today going to 
help or hinder you—what will they mean in your pay 
check? Where will they put you five—ten—twenty 
years from now? 

How can you take full advantage of this time—this 
period of opportunity? We believe you will find the 
answer here—a suggestion—a recommendation the 
soundness of which can be proven to you as it has been 
to thousands of other men. 

The whole trend today—legislation—spirit—action 
—is to put men back to work, raise earning and spend- 
ing power, give every man a fair chance to work out his 
own salvation. 

The road to success remains unchanged, but, bear 
this in mind, what it takes to win is radically different! 

Different—because business men are older and 
wiser—because the crash of 1929 proved many old 
business methods were unsound. 

No employer today would dare risk an important 
post in the hands of a man who had not learned the 
lesson of 1929. Why should he, when right at this 
moment he can pick and choose and get almost any 
man he wants at his own price? 

Business organizations are rebuilding—reorganizing 
for the new conditions. Before it is over, every man 
and every method will be judged in the cold light of 
reason and experience—then dropped, remade or re- 
tained. This spells real opportunity for the man who 
can meet the test—but heaven heip the man who still 
tries to meet today’s problems from yesterday's 
standpoint! Out of the multitude still jobless there 
are sure to be many frantically eager to prove him 
wrong and take his place. 


Some Men Have Found the Answer 


Seeing these danger signs, many aggressive men and 
women are quietly training at home—are wisely 
building themselves for more efficient service to their 
employers. 

You naturally ask, ‘Has your training helped men 
withstand conditions of the last few years?” 

Our answer is to point to a file of letters from 
thousands of our students reporting pay raises and 
promotions while business was at ils lowest ebb—to- 
gether with a myriad of others telling of greater suc- 
cess during these recent months of recovery. 

Amazing evidence is ready for your investigation. 
We have assembled much of it in a booklet that is 
yours for the asking, along with a new and vitally 
interesting pamphlet on your business field. 

This is a serious study of the possibilities and 
opportunities in that field. It is certain to contain an 
answer to vital questions bothering you today about 
your own work and earning power. 

Send for these booklets—coupon brings them free. 
Be sure to check the LaSalle training that interests 
you most. We will tell you also how you can meet 
and take fullest advantage of today’s situation. No 
cost or obligation 
—s09 why not mail 
the coupon now? 










LASALLE EXTENSION UNIVERSITY 
Dept. 983-R CHICAGO 


Please send me—without cost or obligation—full informa- 

tion about how I can, through your training, cout myself 

for the new problems and opportunities in th > business 

field I have checked: 

O Higher Accountancy (© Business Management 
Law: Degree of LL.B. 0 Traffic Management 

O Commercial Law O Personnel Management 

O Industrial Manage- (O Business Correspon- 


ment dence 
O Business English O Salesmanship 


































































































LEARN AT HOME 
TO MAKE MORE MONEY 


Vil Train YOU QUICKLY 


for RADIO’S Goop SPARE 
TIME AND FULL Time Joss 





Mail the coupon. Let me prove to 

you that can train you at home in 

your spare time for a good spare time 

or full time job in Radio today" 8 ni 

gro wing industry WITH A FUTURE f 
ind out about. my_ tested methods , 

that have doubled and tripled salaries, A € 

How my practical 50-50 method of J. €. Smith, Pres. 


training gives you ‘“‘shop’’ practice as National Radio 


well as theory. My big 64. page book institute 
will tell you these things, and much more. It is 
freee MAIL COUPON NOW. 

Many Radio Experts make $40, $60, $75 a Week 
Read in my Big Book about the many opportunities 
for you in Radio—servicing sets, operating broadcast 
ing commercial, ship, police, aviation Radio sta- 
tions—and other good jobs in connection with the 
making, selling and servicing of Radio, Television and 

ou apparatus—about how I train you to 


4 l i iker 
start a Radio business of your own. 


Many make $5, $10, $15 a Wook in Spare Time 
hile Learni 
p.. 4 make 3 >», $10, $15 a week extra in 
spare time soon after they enroll. Read how | give you practical 
business knowledge as well as technical Radio festa. Read letters 
from my students proving every statement I mi 

Find out what Radio Offers--MAIL COUPON 
Why struggle along in a low-pay, no-future job--why live a life of 
worry trying to make both ends meet on a skinny pay an on FIND 
OUT w HAT RADIO OPFE RS YOU, My big 64-page book **Rich 
Rewards in Radio’’ will tell you. Mail Coupon Now. No Dllsation 


Read how many of m 


-£. SMITH, President, Dept. sP3, 


J. E. SMITH, President, Dept. 4/ P3, 
National Radio Institute, Washington, D. C. 
| Send me your free book, ** 


Rich Rewards in Radio’’ 
pot cbligate me 


Please print plainly 


This does | 


Name 


| Addre 





How To Secure A 
Government Position 









Why worry aboutstrikes, layoffs,h Po 
times? Train now for a a nnn = 
job. Many examinations expected. In- oy, 
creased salaries, steady work, travel, ” 


good pay. Open to citizens 18 to60. Let 
me on Ipyou become a Railway Postal 
Bost Office Clerk, City Mail 
irrier, Rural Carrier,—or help you 
vet into any other Government job 
you want. I was a Secretary Exam- 
inerof Civil Service Commission for 
years. Have helped thousands 
Now FREE w,. 2x3 eshte 
howl!helptoqualify yo: ateonetens. 
R. PATTERSON, Civil Service Expert, 
PATTERSON SCHOOL, 169 Jie Rpshepter, N.Y. 


obs an 
Kandthe le coupon fo oryour copy y today. 


“ase send me, without oy igation, your free t ‘How to 
Secure a G« vernment P< siti 
Name 
4 re 








And consider this: airline pilots earn up to 
$1000 per month; airplane and ergine mechanics 
md operators earn from $200 to $600 per month. 

The Government is now spending millions of 
dollars to make America First in the Air. This 
will mean thousands of new jobs for properly trained men 
as Lincoln trains them. 

Lincoln trains you for government license as Transport, 
Limited Commercial, Private or Amateur Pilot. Modern 
high class training planes with Dept. of Commerce approv- 
al. Highest type pilot instructors. Both flight and ground train- 
ing Under Government Supervision. Government Approved 
School. Thoroughly equipped ground and mechanics school 
with experienced instructors, qualify you as Master Air- 
plane and Engine Mechanic. Write for details. State age. 


Lincoln Airplane & Flying School 
215D Aircraft Bidg. Lincoln, Nebr. 





2 Years 


You can complete our 
simplified High School 
Course at home in 2 years. 
Meets all requirements for co!- 
lege entrance, business, and the 
sions. Standard High Scho 


texts supplied. Diploma awarded. ‘Sepe arate subjects if desired. 
200 noted Engineers, Business Men, 


20 Other ::" 
ana Educators helped prepare the special in- 
struction which you need for the well-paid pos- 
ourses itions in — Business —Architecture —Auto- 


< motive —Drafting ——Electrical — Mechan- 
ical —_Steam —Civil —_Law. Check X before course that inter- 
ests you, and mail TODAY for Free Bulletin. No obligation. 


American School, Dept. H646, Drexel at 58th, Chicago 








Secrets of Success 


EARTHQUAKE OPENED UP 
NEW BUSINESS FOR HIM 


(Continued from page 113) 


vestigation of the feasibility of the propo- 
sition and finally, after repeated failures, 
devised a simple recording machine, scien- 
tifically known as a horizontal electro- 
magnetic double pendulum seismograph. 

His machine costs less than ten dollars 
to install and practically nothing to main- 
tain. It will record surprisingly well, all 
local tremors as well as world shaking 
earthquakes, of which he states there are 
about 61 each and every year. The ma- 
chine in question was at first sold to 
friends who, finding so much constructive 
enjoyment in its use, quickly recom- 
mended it to others among which are 
many prominent people, including some 
film stars who have commissioned this 
geologist to erect his machine on their 
estates. He, of course, gets quite a tidy 
sum for such a special job. 

He is finding an ever expanding market 
for his machine throughout not only 
Southern California, but in the earth- 
quake areas of New Mexico, Texas, and 
Nevada. At present, he is experimenting 
on a more accurate device and expects to 
branch out into foreign countries which 
are subject to earthquakes such as Cen- 
tral and South America, New Zealand, 
and Japan. This is the story of one man 
who pulled himself out of financial de- 
pression by using his knowledge in a 
unique way.—J. S. M., Inglewood, Calif. 





Cash Prizes 


‘THIS department will give $5.00 for 

every true success story submitted 
by readers of Popular Science Monthly, 
and which is accepted for printing in 
this magazine. 


Manuscripts will be judged on the 
individual merits of the case and cir- 
cumstances involved. Only stories in 
which the author’s success, or that of 
some one known to the author, has 
been gained by some method of educa- 
tional guidance, fitness for the job, or 
application to the work will be con- 
sidered. We are not looking for the 
“get-rich-quick” type of story. 


Manuscripts must be confined to 500 
words or less. They must be true and, 
if accepted, authors must be prepared 
to give us signed statements to the ef- 
fect that they are true. Manuscripts 
submitted and printed become the 
property of this magazine, and we are 
not responsible for the return of re- 
jected stories unless postage is pro- 
vided for this purpose. Address con- 
tributions to Success Story Depart- 
ment, Popular Science Monthly, 381 
4th Avenue, New York City. 











LEARN AT HOME 


Are you adult, alert, ambitious, willing to study? 
Investigate LAW! We guide you step by step— 
furnish all texts, including 14-volume Law Libm.- 
ry. Training prepared by leading law professors 
and given by members of bar. Degree of LL.B. 
conferred. Low cost, easy terms. Send NOW 
for Free ,64-page ‘Law Training for Leadership,” 


LaSalle Extension University, Dept. 983-L, Chicago 


Make S55 aWeek::CAMERA 










34,487 Magazines, newspapers, etc., pay 

id ae good prices for 7 million photos « A. 
° 7 of every 10 bought from INDEPEND- 
Bg ENT, AMATEUR camera owners, 
, YOU can make big money in this new 





field. We teach you in your own home 
to take Ure ordinary sell them fast. Spare timeor full time p pays real 
profits. Use or prary camera. Turn your hobby into good mon« - Send 
today for FREE “How to Make Money Wit tour Camera,” 


UNIVERSAL PHOTOGRAPHERS, 
FREE BOOK Dept. 39, 10 W. 33d St., New York Cry. 


ae RAILWAY 
TRAFFIC INSPECTOR 


Railway ard Bus Lines Need Trained Men 


ACTIVE MEN-—19 to 50--earn good pay as 
Passenger Trafic inspectors. Interesting work 
—outdoors; travel or stay nearhome. Ourhome- 
study coursequickly trains you and on completion 
you can start in a position at up to $140per month 
plusexpenses, or we refund tuition. Advance with 
experience. Free Booklet explains our 16-yr, 
record. 


Standard Business ‘Watning, inetitute 
Div. 309 uffalo, N 























100% improvement Guaranteed 
We build, strengthen the @ vocal organs=- 

by fu mentally 
Sound and raging, lepsone but silent exercises .. 


and lutely guarantee to A. rove any singing 
or 8 ing voice at least ‘ frite for 
wonderful voice book—sent fy “Learn HY you 


can now have the voice you want. No literature 

sent to anyone under 17 unless signed by parent, 

PERFECT voice INSTITUTE, Studio 13-66 
308 No. Michigan ave., Chicago 














Grab this chance! Educate 
yourself in spare time with 
this authentic, accurate High 
School Course for home 
study. Prepared by exper- 
ienced High School instruct 


VOLUMES 
SUBJECTS 


ES — Astronomy; 
Chemistry; Physics; Bi- 


Psychology; Geography: ors. Study outline FR POSTPAID 
Physiology; Histosy (An- oney-Back Guarantee 
cient to Modern); C avsest —— complete in 20 cloth 


English: French 
NEW ERA LIBRARY, Dept. 38 





nd books $1.95 postpesé. 
RACINE, WIS. 





AN @ a bel, Ie 4 
At Home ! 


{ARN steady income each week, working at home, 

coloring photos and miniatures in oil. Learn famous 

“‘Koehne Method” in few weeks. Work done by this 

method in big demand. No experience nor art talent 

needed. Many become independent this way. Send for 
free booklet, ‘‘Make Money at Home. 

NATIONAL ART SCHOOL, Inc. 
3601 Michigan Avenue, Dept. 1366, Chicago, Illinois 








1003 J Ave. 












ENGINEERING 
and ARCHITECTURE 


intensive, Practical, Technical Courses, in Electrical, 
Mechanic: al, Struc tural Architectural Engineering. De- 
gree in LL are, Diploma in 1 yr. Short courses in Electric- 
ity, Power Plant, Electric Re frigeration, Radio, Tele- 
vision, "Drafting, Nonessentials eliminated. Time and 
Money Saved. Low tuition. Extensive modern equip- 
ment. Part-time work during training. 34 = experience 
ea INLAY. men. rite for cata 


NLAY ENGINEERING COLLEGE 





command of E. nlish. Send for wohpny ony 
Master Goode aaiieh in 15 Minute 

— SCHOOL. or PNauish, 
189 Searle Bid Rochester, N.Y. 












Always cael PopuLar SCIENCE 
MONTHLY when answering adver: 
tisements in this magazine. 


)PULAR SCIENCE MONTHLY 








Kansas City, Mo. 
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HERE’S THE ANSWER 


(Continued from page 64) 


100 pounds, more than 100, or less? 
{, G., Milwaukee, Wis. 

ue catch in the question hinges on 
rds “uniformly accelerated.” If the 
et were resting on a scale, the pointer 
ad more than one hundred pounds, 
sunt depending on the acceleration. 


lloating Power House 


0. B. H., Witrarp, O. The Normandie, the 
world’s largest and newest electric ship, is 
1,02( t long, has a beam of 117 feet, and 
measu 202 feet from mast tip to water- 
line motors are capable of developing 
more ‘ian 160,000 horsepower. 

Airplane Brakes 

R. B. M., Proviwence, R. I. Airplane 
brakes generally are controlled by the pilot’s 
feet. Each brake working independently of 
the other, they serve two purposes. Both 
can be applied for stopping, or one brake can 
be used to swing the plane around sharply 
when taxiing. 


Cleaning Razor Strops 


H 
can be 
or a 


polis! 


\., Grens Farts, N. Y. Razor strops 
leaned by rubbing them with alcohol 
eak solution of ammonia water. To 
rub them with clean tallow. 


Alligators vs. Crocodiles 
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forming a triangle. 


ulligators—one being 
rica and the other in China. 


1 the top of his head ?—L. M.., 


ruction 


TAMPA, Fia. No hard and fast rule 
used to distinguish the crocodile from 
ligator. In most cases, however, the 
has a blunt, square nose while the 
of a crocodile is long and pointed, the 
Of the twenty-two 
of crocodilians, only two can be classed 
found in North 


Man’s Third Eye 
-WHAT proof is there to bear out the 


that man at one time had a third 
Atlanta, 


ir 1s the pineal gland, a nervelike 
located in the brain, that is 
ht by many scientists to be the remains 
ird eye. Such auxiliary eyes have been 


! on many fossil lizards. 


Preserving Flowers | 
R. E., Mtami, Fra. One way to pre- 
flowers is to dip them in melted paraf- 
ich has been heated just enough to 
it a liquid. Freshly cut flowers also 

preserved by immersing them in a 

of twenty grains of salicylic acid, 
ips of formaldehyde, two ounces of 
and one quart of distilled water. 


ister Than Fastest Man 


T., SPOKANE, WasH. Nerve impulses 
human body travel about ten times 
han the fastest human—roughly about 
t a second. 


hing to Do With Trade 
WHaT are the trade winds and how did 
me by their name?—M. Q., Los An- 
Calif. 
IKE lead pencils that contain no lead, 
inds have little to do with commerce. 
et their name from the old English 
mn of the word meaning “straight 
Being air currents directed toward the 
by the rotation of the earth, they 
low the same course for long periods 
changing. 
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LL CHECK 
iT WITH 

WEBSTERS 
COLLEGIATE 


TO BE 
SURE THIS 
LETTER 1S 


WELL WRITTEN. 








Good English 
Makes a 


Good Impression 


When you are judged by a letter you have written, is the 
effective expression, 
in a letter suggest desirable qualities in the writer. Care- 


decision favorable? Care, accuracy, 
lessness and incorrectness may be fatal 
to success. Why take the risk when it is 
so easy to insure the correctness of writ- 
ing or speech with Webster’s Collegiate 
Dictionary. 
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FOURTH -E DITION 
“2 OF THE MURRUAM SEAIES 





| PICKED 
THIS LETTER 
FROM ALL THE 








REST. IT SHOWS 
CARE AND 
INTELLIGENCE, 












=HE'S PROBABLY 
THE MAN WE 
WANT FOR 
THE JOB- 
LET'S SEND 




































WEBSTER’S 
COLLEGIATE 


A Nevuam-Websti 


REG. US PATOFE 
The best abridged dictionary. The largest of the 
Merriam-Webster abridgments. 1268 pages; 1700 
illustrations; 106,000 entries with definitions, spell- 
ing, pronunciation, use. Thin-paper, indexed: Cloth, 
$3.50; Fabrikoid $5.00; Leather $7.00; Pigskin, 
dark blue or natural, $8.50. Purchase of your 
bookseller, or send order and remittance direct 
to the publishers, or write for information. 


Free Question and Answer Game 
If You Mail This Coupon 


ee ae, ee 


G. & C. Merriam Co., Springfield, Mass. 








Please send me free your booklet of Questions | 
and Answers and full information about Web- | 
ster’s Collegiate. (Pop. Se. 9-34) 

STII, ccsecssorenitnctenhanctiptineshineinintinadiibvedettl i 
BE RN TIS... <icesoseaspenntnccernsleatiaintonsipieentnephindinamadaaptiniipe | 
oe son ccscstens , 

















_| Mail Coupon Today 








ORIGINAL CARTOONS at — a that you can 
SELL! Course has 26 lessons and 
Send name and address for free Sars: Onty.-- 


RAYE BURNS SCHOOL, Dept. S-X, Box 2194, Cleveland, Ohio 


cess! 


DON’T COPY - LEARN TO ORIGINATE! 
RAYE BURNS will teach you HOW to i you ean 85 








SENT FREE No Obligation to Buy 
if you act quick!—we will om ange pos ipate-for 
30 days tren readin, ne EA Hook d 
closing startling VOICE PACTS that may ao 
hundreds of dollars to every man or woman 








seeking a strong, rich voice for either sing- 

ing or speakin, 30 days free reading—then 

send oo bo rat oun it—that’s all! 
FEUCHT GER Studio 13-66 


Soon Moreh Michigan pm mns -_ Chicago 














Ti WRITERS INVITED 
Cash Payments Advanced Writers of Songs 
Used and publication secured. Send us 
any likely material (Words or Music) for 
consideration today. Radio Music Guild, 


a ma 


1650 Broadway, New York. 


U. S. Government Jobs 






















LECTRICAL 
NGINEERING 


A BROAD, basic, intensive course for men of lim- 
ited time, complete in one school year. Approved by 
educators, endorsed by industry. Modern buildings. 
41 years’ successful experience. Catalog on request. 


wi” BLISS "Sensi 


109 Takoma Ave., Washington, D.C. 


























RAILWAY POSTAL CLERKS ; 


Start $1260 to $2100 a Year 


MEN--BOYS—18 to 50 


Many Fall examinations expected 


Act at Once 





ne a! a ee AS Re a 
gee eeeeewes VALUABLE COUPON@ es eeesestaae 


FRANKLIN INSTITUTE 
Dept. F267, Rochester, N. Y. 
Rush to me entirely free of charge: %2-page book, with list 
of 1). 8S. Gov't Jobs and partic ulars. telling how to get the job 
here checked. 
e | )Railway Postal Clerk . 
2 JPost Office Clerk ee 
® ity Mail Carrier - - - 
meral Office Clerk - - - 


(Start $1900 Year) 
¢* g27600 * ) 
{" $1700 * } 
( ) 
( ) 








. 
* CLiquor Gauger—Storekeeper ” $200 ¥ 
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© AOMGIB a irisigsisns 


































A REAL CAMERA 


With genuine EASTMAN O 
50. 


lens and precision-move- 
The well-designed, carefully-construct- 


ment shutter 

ed NORTON CAMERA takes fine, clear 
photographs. Uses genuine Eastman Ko- 
dak Co. film made specially for this cam- 
era. 

Case is made of molded Durez, a new 
material, which gives the camera its stur- 
diness and makes the low cost possible. 
The Norton Camera is approved by the world’s largest 
camera laboratory. Nothing to get out of order—just aim 
and snap. Pictures are 1°," x 1'5" in size. Enlarge beauti- 
fully. 

You'll find the Norton Camera at stores, or send 50c, 
money order or check, to Norton Laboratories, Inc., Lock- 
port, N. Y. Or we'll ship C. O. D. 














Wonders Through The 


MICROSCOPE 


A new book which tells you 
all about MICROSCOPY. 
Turn an inexpensive micro- 
scope on hundreds of speci- 
mens within a stone’s throw of 
your front door and you step 
off into a new world of wonders. Com- 
plete Manual for amateurs. How to use 
equipment, secure and preserve specimens, 
take photomicrographs, etc. Numerous 
illustrations. Full cloth bound $1.00. 


POPULAR SCIENCE MONTHLY 
381 Fourth Ave. New York, N. Y. 

























Fits Vest Pocket! 


Adds, subtracts, multiplies, and divides 
like $300 machine—yet it costs only 
$2.50. Weighs only 4 ounces. Not a 
toy — guaranteed for lifetime. Per- 
fectly accurate, lightning fast. Sells 
on sight to business men, storekeep- 
ers, homes all jh use figures. 
Write at once for Free 

Sample Offer and Mon- AGENTS 
ey-Making Pian, 100% Profit! % 
CG. M. CLEARY, Dept. 987, 303 W. Monroe St., Chicago 











WANTED AA ope ei ER’ 

MANUFACTURERS 
On small or large scale for our NEW LINE of Cast 
Metal 5 and 1l0c Novelties, Automobiles, Ashtrays and 


other all year sellers. No special place or experience 
necessary as we furnish full instructions, with moulds 
and cooperate in selling, also buy finished goods. 
Chance of a lifetime for man with small capital to 
get into this new and profitable industry. If you 
mean strictly business and are over 21, write AT 
ONCE for details, as wholesale season is now starting. 


METAL CAST PRODUCTS CO. 


1696 Boston Road, Dept. E, New York, N. Y. 






















Make Money at Harm 


Grow our famous Fancy White Queen 

Mushrooms Experience unnecessary 
we tell you how. Big demand, at 

highest prices. Marketing facil- 

ities furnished Tilustrated 

book free Write today! 
AMERICAN MUSHROOM 

INDUSTRIES, LTD. 
710 Weelneugh Bidg., Toronto, Ont 


Grou 
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EARN up to £25 A WEEK 07 Move 





NEON SIGNS 


BUILD THEM AT HOME 


For general working 
blueprints send P. QO. 


instructions and typical 
order for $2.00 to 


OHIO NEON SIGN CO., INC. 
Dept. K Akron, Ohio 


(Manufacturers of electric signs for over 16 years.) 

















Learn 


Hoos HOME 


Make money taking pictures. Prepare —_ during 
spare time. Also earn while you learn. o experience 
necessary. New easy method. Nothing else like it. 
Send at once for free book, Opportunities in Modern 
Photography, and full particulars. 

MERICAN SCHOOL OF PHOTOGRAPHY 
Dept. 1366, 3601 Michigan Ave. Chicago, U.S.A. 
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HOW ASTRONOMERS MEASURE THE SIZE | 


OF THE DISTANT STARS 


(Continued from page 55) 


ment is based in our modern observations. 

Set up the mirror with the single vertical 
scratch near a frosted electric bulb. Then hold 
the other two mirrors together so that the 
single horizontal scratch crosses the two verti- 
cal converging scratches near where they meet. 

Then look through the two tiny holes, 
formed where the scratches cross, at the verti- 
cal scratch on the standing mirror near the 
lamp. You will see an image of the slit show- 
ing the hairlike vertical stripes. Watch these 
stripes carefully while you slide the mirror 
with the horizontal scratch downward over 
the other mirror. 


S THE lines on the mirror diverge, the 

holes formed by their crossing the line on 
the other mirror become more and more sepa- 
rated. As these holes separate, the hairlike 
vertical stripes get closer and closer together 
until they finally disappear, leaving the image 
of the slit clear white. In other words, the 
light waves coming through the two holes no 
longer interfere. 

This is the principle upon which star meas- 
urement with the interferometer is based. 
Another simple experiment with a small tele- 
scope will show how the principle is applied. 

Make a narrow slit, a few thousandths of 
an inch wide, in a sheet of black paper, and 
support it vertically in front of a bright light. 
Your frosted bulb will serve again. Set up the 
telescope, magnifying twenty or thirty times, 
on a tripod about forty feet from the slit. 
Then prepare a cap, made of Bristol board, 
to fit firmly over the telescope’s object glass. 
It is constructed so that the distance between 
two one-sixteenth-inch holes can be varied by 
sliding a strip of card to left and right. 

Focus the telescope on the illuminated slit 
in the black paper and observe it with the 
cap off. It appears as a narrow band of even 
white. Then put the cap on with the holes 
as close together as the cardboard slide will 
allow. Observe the slit again. You will now 
notice the hairlike parallel lines in the image 
of the slit, due to the interference of the rays 
from the two holes in the cap. 

Then move the cardboard slide in the cap 
so that the one-sixteenth-inch holes move far- 
ther and farther apart. Move the slide until 
the interference lines finally disappear. Now 
measure the distance between the holes in the 
cap, and divide this distance by the wave 
length of light (about 1/50,000 of an inch). 
The result is the angular width of the slit in 
the black paper. Accordingly, since its dis- 
tance from the telescope is known, the slit’s 
actual linear width may be calculated by trig- 
onometry. 

In measuring the distance of a star, the 
same procedure is followed, but instead of 
holes in a lens cap, the interferometer is a long 
steel girder with forty-five-degree light-col- 
lecting mirrors. In the case of the star, the 
angular width that it occupies is so small that 
a very powerful telescope is required, fitted 
with two light-collecting mirrors very far 
apart. In the latest interferometer, recently 
completed at the Mount Wilson observatory, 
the mirrors (equivalent to the holes in our 
lens cap) are fifty feet apart. 


INCE there is no telescope with an object 

glass fifty feet, or even twenty feet, in 
diameter, the rays from the light collectors 
are bent down at right angles into a smaller 
telescope mirror by two additional forty-five- 
degree mirrors. 

The diagram shows graphically why the 
image of a star, say Betelgeuse, no longer 
shows the interference stripes when the holes 
of a telescope cap are moved sufficiently 
far apart. 


First look at the left-hand sketch in that 
diagram. Two waves, A and B, start earth- 
ward from points on opposite sides of Betel- 
geuse. Each of the wave fronts is a circle, but 
by the time they reach the earth their curves 
are so large that they are practically straight 
lines, lying at right angles to the lines along 
which they both advance. Accordingly, since 
lines from opposite sides of enormous Betel- 
geuse must converge in order to reach the tiny 
earth, the two wave fronts, a-b and b-a, must 
cross each other at the point x and diverge by 
the same amount in both directions. 

But the holes of the interferometer cap in 
our left picture are so close together that the 
wave fronts, a-b, and b-a, are diverging by 
less than half a wave length when they pass 
through the two holes and enter the tele- 
scope lens. Accordingly, the interference pat- 
tern (1), when added to the pattern (2), at 
the focus of the telescope, still shows inter- 
ference lines. The dark stripes of (1) do not 
cancel out the light stripes of (2) because 
their combined wave fronts are less than half 
a wave out of step. 


OW turn to the right-hand sketch in the 

same illustration, in which the holes in 
the lens cap have been separated until wave 
fronts a-b and b-a are diverging by exactly 
half a wave when they pass through the 
holes. The result is that all the black stripes 
of (1) exactly cancel out all the bright stripes 
of (2), giving a clear white field. 

When the interference bands of Betelgeuse 
vanish, the distance between the holes in the 
cap is measured, and divided by the wave 
length of light. This gives the angular width 
of Betelgeuse, and since its distance is known, 
the actual diameter of the star can be cal- 
culated by trigonometry. 

The sizes of some of the stars, as given by 
measurement with the interferometer, are al- 
most beyond human comprehension. Imagine 
a great globe of fiery matter, large enough to 
take in our sun and the entire orbit of the 
earth (186,000,000 miles in diameter) and 
leave over 30,000,000 miles all around. This 
gives an idea of the size of Betelgeuse, one of 
the bright stars that mark Orion’s shoulders, 
as measured by the interferometer. It is 250,- 
000,000 miles through. Contrasting with this 
is Sirius, the brightest star in the whole sky, 
but having a diameter of only 1,900,000 miles, 
a little over twice the size of our sun. 

How remarkable it is that the distances of 
the stars from us are measured by the light- 
year, a yardstick so enormous that the mind 
becomes dizzy imagining it, and their diam- 
eters are measured with a unit so tiny (the 
wave-length of light) that it can not be seen 
at all without a microscope. 


METEOR OVER CANADA 
TURNS NIGHT INTO DAY 


A METEOR so bright it outshone an air bea- 








con is reported from Canada. Streaking across | 
the sky at terrific speed, it lighted up the | 


landscape around Saskatoon with almost a 
noonday brilliance before it disappeared in an 


explosion which is thought to have blown it to | 
dust. One motorist mistook the fast-moving | 


light for an approaching car and swerved into | 


the ditch. A hundred miles from Edmonton, 
houses were rocked by the explosion and at 
Bashaw, citizens rushed from their houses 
when the night suddenly turned into day. 
The light, brilliant greenish in hue, was de- 
scribed as more intense than the rays from 
the municipal airport beacon at Calgary. The 
shooting meteor was visible from Helena and 
Great Falls, in Montana, according to reports 
from those cities. 
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SAFER LANDINGS FOR SWIFT PLANES 


(Continued from page 23) 


shortened run after the big machine has landed. 

N. A. C. A. has conducted flight tests 
of the autogiro type of aircraft. These tests 
show that a ship of this type coming down 


for landing in a fairly steep glide at an air 
speed of thirty-six miles per hour drops fif- 
teen feet per second, which compares favora- 
bly with the rate of vertical descent of planes 
of the usual type in glide landings. But in a 


straizht-down descent the autogiro’s vertical 
yelocity is thirty-five feet per second—con- 
siderably faster than is considered advisable 
for comfortable landings. 

Fire, although not nearly so common as un- 
ate landings, remains a serious hazard 


fort 
in the air. During the period between Jan- 
uary, 1931 and June, 1933, there were in the 


United States forty-one fires in airplanes in 
flight, and 118 planes caught fire after crashes. 
Fire-extinguishing systems have proved val- 
uable, but it wouid be better to avert the dan- 
ger than to fight it. 


i flash point of aviation gasoline—the 
minimum temperature at which its fumes 
will ignite—is thirty degrees below zero. In 
the recent past several fuels with much higher 
flash points were produced experimentally, 
but none of them developed the same power 
as does gasoline. 

Recently the N. A. C. A. tested a new safety 
fuel—a hydrogenated gasoline—that seems 
likely to take most of the fire hazard out of 
flying. Its flash point is 125 degrees Fahren- 
heit—high enough to remove nearly all of the 
danger. When gasoline is poured on top of 
this fuel, and a match applied, the gasoline 
will burn out without lighting the safety fuel! 

Injected into the cylinder of a spark igni- 

tion test engine, this safety fuel developed the 
same power as did ordinary aviation gasoline, 
and the fuel consumption was only about five 
per cent higher. It was found to have excel- 
lent antiknock qualities. Its most serious dis- 
advantage was that starting was difficult when 
the engine was cold, but this was overcome by 
using a little gasoline from a small tank con- 
nected with the usual priming system. 
e formation of ice on airplanes in flight 
other air hazard that is receiving atten- 
tion. Airplanes encounter their most danger- 
ous ice-forming weather when they are flying 
through clouds, fog or rain and the tempera- 
ture is within a few degrees of freezing. In 
such weather planes often are forced down in 
fiiteen or twenty minutes, and seldom can 
keep the air for more than an hour. 

rests made on models in the refrigerated 
wind tunnel at Langley Field have proved 
that coating the wings with various suggested 

pounds is almost useless. Corn syrup was 
found to be the most effective substance, but 





4 


( 
f 

| it washed off too quickly to be of any great 
I 


ractical use under service conditions. 

e most successful device for combating 
the ice peril so far developed is an “over- 
Shoe’ which, when needed, can be attached 
quickly to the leading edge of the wing. It is 
n of light weight rubber fabric impreg- 

d with an oil mixture. Inside the over- 

: is a reénforced rubber tube that is alter- 
naicly inflated and deflated by an air pump 
controlled by the pilot. Any ice is thus lifted 

loosened, and then blows away by the 
ru-. of the air over the wing. It seems proba- 
however, that the ultimate solution of 
problem will be the heating of the front 

of the wings. 


NGLEY FIELD flight tests of an experi- 
4 mental heating system were very encour- 
gs. A full-scale model of part of a wing 
mounted on a plane. A small boiler, filled 
1 a mixture of water and alcohol, was in- 
ed in the exhaust pipe. The steam was car- 


ried along the front edge of the wing by a 
pipe in which there were a number of small 
holes, through which the vapor escaped with 
considerable velocity. After warming the 
wing, the condensed steam collected at the 
bottom of its front edge, and was returned 
to the boiler through a drain pipe. Many 
tests were made under ice-forming condi- 
tions, but no ice formed on the experimental 
wing. 

In planes of all-metal construction—and 
most of the planes of the future will probably 
be of this type—the wings could be heated by 
exhaust gases piped directly from the engine. 
With air-cooled engines, air could be heated 
by circulating it over the engine, and then 
supplied to the wings by a fan circulator. 


URNING their thoughts into the future, 

N. A. C. A. flight scientists are preparing 
to investigate some of the problems that must 
be solved before the terrific airplane speeds 
forecast by progress in plane and engine de- 
sign can be achieved with safety. One of the 
most vital of these problems has to do with 
the vibrations in the structure of the aircraft 
caused by excessive speed. To measure the 
now unknown forces that will have to be 
dealt with as the estimated maximum 500- to 
600-miles-per-hour speed limit of the airplane 
is approached, another wind tunnel must be 
added to the dozen now in use at the Langley 
Field Laboratory. 

This new tunnel, on which work will be 
started as soon as the $478,000 it will cost is 
made available, will be a unique and gigantic 
piece of scientific apparatus. Fireproof and 
free from vibration, it will be 154 feet long, 
fifty-one feet wide, and twenty-five feet high. 
It will have a maximum air speed of 500 miles 
per hour—a velocity so great that the watcher 
will actually be able to see the disturbed air 
rush past the test models. Its walls will be 
built of reénforced concrete lined with steel 
plates. Eight thousand horse power will be 
needed to drive the fans that wiil send the 
mighty blast of air across the test chamber 
eight feet in diameter in which large-scale 
models may be tested. 

In this new wind tunnel will be solved many 
of the flight problems of the future. 


RESEARCH SHOWS SPICES 
ARE AID TO DIGESTION 


UpseEtTTING the old idea that spices and con- 
diments are bad for the health, researches re- 
ported from Hungary indicate that they are 
an actual aid to digestion and the assimilation 
of food by the body. Taken in moderation, 
two scientists at the University of Debrecen 
discovered, spicy food stimulates the action of 
the villi, microscopic protruberances of the 
membrane which lines part of the digestive 
tract. Their activity has an important influ- 
ence upon the completeness with which foods 
are digested. Speeding them up, cuts down the 
time required to carry foodstuffs from the di- 
gestive tract into the body fluids and make it 
available for use by the cells. 


TURNIP JUICE FAVORED 
FOR VITAMIN STRENGTH 


TurNIp juice has taken its place beside 
orange juice and tomato juice as a health 
drink containing the scurvy-preventing vita- 
min C. Dr. E. W. McHenry, of the Univer- 
sity of Toronto School of Hygiene, in Canada, 
recently pointed out that one cent will buy 
1100 vitamin C units in the form of turnip 
juice while it will buy only 220 in orange 
juice and 170 in tomato juice. 
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Vices OF 
WaistlinePAT 


New Method Frees Thousands 
from Surplus Abdominal Fat, 
Constipation, Sluggishness 





= aa ERE, for the first time, is a 
simple method for the single 
and specific purpose of reducing the 
waistline! NOT for general reduc- 
tion—but for the exclusive use of 
those with surplus abdominal fat. 


Men all over the country are 
telling how they have rid them- 
selves of 2 to 12 inches of un- 
wanted, unsightly ‘“bay-window” 
fat this new way—even in cases 
gE T where drugs, diets and exhausting 
patipesndhis’ exercise had failed. 


This is an exact 
tracin, of an 
actual Photo- 
graph of a 65- 
year-old man 


This method involves no drugs, 
no “starvation” diets, no strenuous exercises. 
In fact, one important part of it is a new body- 
movement, which can be done without exertion 
or loss of time right at your desk—unnoticed! 


Your Waistline Is Your Lifeline! 


The waistline region is really your ‘‘Zone of Youth’’—the 
center of your physical well-being. Flabby folds of surplus 
flesh are signs of oncoming age 
This method brings your waist- 

line region back to youthful 
slenderness. Because of its con- 
centrated effect, it has also ban- | 
ished Constipation, Indigestion, | 
General Sluggishness, and Day- 

time Drowsiness for thousands | 
who suffered for years 


“The Culture of the 
Abdomen” 

“The Culture of the Abdomen’’ | 
is the famous book that fully ex 
plains this safe, easy way to re- 
duce your waistline. Clearly writ outiine-tracing of the two 
ten and completely illustrated original photos on file. | 
with photographs—this book is is man’s waist measure 
GUARANTEED to regain for | WAS 44s inches, NOW it 
you a slim and strong waist, just | §, — — loss of 
as it has for so many others - : 


SEND NO MONEY 


5 DAYS’ FREE EXAMINATION 


Let us send you “‘The Culture of the Abdomen’’ at once, 
on approval. Read and examine it for 5 





6'; inches Lost 
At the left is an accurate 











» days free. If you 
then decide to return it, simply do so and forget the mat 
ter. But if you feel that this remarkable new method will 
reduce your Waistline and end such troubles as Constipation, 
Indigestion and Gas then send us only $1.95 plus the few 
cents for postage as payment in full. Get back into the 
‘‘pink of condition’’, youthfully slim and fit. You'll look 
younger, feel better and add years to*your life! It’s time to 
DO something about yourself! Mail coupon now. NELSON 
DOUBLEDAY, INC., Dept. 969, Garden City, N. Y 


NELSON DOUBLEDAY, INC. 


Dept. 969, Garden City, N. Y. 

Please send me in plain wrapper, for FREE EXAMINATION, ‘‘The 
Culture of the Abdomen’’, telling how to reduce my waistline a new 
way, without drugs, harsh diets, or exhaustive exercise. If within 
5 days after receiving book I decide to return it to you, I shall do so 
and the trial wil! cost me nothing. decide to keep the book, 
will send you within 5 days $1°95, plus a few cents postage. 


Name 


Address 


City . State. 


Indicate here if enclosing $1.95 WITH coupon, thus saving post- 
CJ age charge. Same 6-day Return Privilege Guarantee applies, of 
course. 
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NEW OPPORTUNITY IN 


ACCOUNTING 


—and how you can take advantage of it 


Never before, has there been as great 
an opportunity as now faces the ac- 
counting profession. Depression has 
taught executives the vital urgency 
of knowing all the facts about their 
Then our new governmen- 
tal policy forces the keeping of bet- 
ter and more complete records in 
every office and plant. It is not a 
matter of choice—it is necessity 
Authorities tell us the demand for com- 
petent accountants will probably soon ex- 
ceed the supply. is spelis real oppor- 
tunity—for those already in accounting, 
and for capable men who will start training imm 
liately. The man who is wise will investigate promptly 

he will write for free booklet and full information. 

LASALLE EXTENSION UNIVERSITY 

The Institution That Has Trained Over 1,200 C. P. A’s 

Dept. 983-H CHICAGO 







business 










and Humidity Control 


Increasing demand for heating and 
ventilating engineers, builders, and 
salesmen trained in air conditioning 
offices, stores, theatres, homes, fac- 
tories, coaches, etc 














Real opportunity to get in on ground floor 
et this fast-growing industry and grow up 
with it. Thorough home-study training in 6 

to 12 months. Send TODAY for Free Bulletin. No obligation. 


American School, Dept. AC646 Drexel at 58th, bth, Chicago 


2 EARN $40 


a MONTH at HOME! 


**Yes, you can easily earn up 
to $3 an hour at home string 
ing tennis rackets! No experi 
ence needed. LEARN HOW 
TO EARN inafewminutes.I' ve already helped many 
fellows make $20 to $40 and MORE per month. Each 
job pays 200% PROFIT. Think of it! Go into part 
nership with Dad or a friend . 
ome e! 









. You! 










Coms cass te 
* 


Set of Finest 
Sik Strings 
illus. re-string 
ne guide, with 
easy directions 


your home is your 
Grab this great opportunity, plan now to 


all 95 ake $100 aria cash ) thse senses. do9 w. “rte 
fo r details!"’ W. ad- 
Prepaid Cl ison, Dept. 13-66, CHICAGO. ILLINO? 








Inventions Wanted 
Patented or Unpatented 


Our manufacturer-clients 
tions to meet competition. 





want better 
What have 


Chartered Institute of American Inventors 
587 Barrister Building Washington, D. C. 
**World’s Largest Organization of Inventors” 


inven- 
you? 


Write for FREE infor. BG 
mation or send Ll5dc in 
stamps to cover cost 


and get valuable cat 
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AS? SPECIAL 


Combination of Spest tebe held $ 

er, ltesttube rac » 

test tube cleaner, I ster ne in 7 —_ 

able catalogue “Cannot be dupli- 

« aed he ewhere for less than $2. 
postpaid complete—for only $1. 
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uu Application 
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FEATS OF MAGIC FOR 
THE HOME CHEMIST 


(Continued from page 61) 

flame. When the material is heated, it is then 
touched with a drop of cobalt nitrate and 
again heated. If the mass becomes blue 
(Thenard’s blue), the presence of aluminum 
is indicated. On the other hand, if a green 
color (Rinman’s green) results, zinc or one 
of its compounds is present. 

Free nickel or cobalt can be produced in 
small quantities in the home laboratory by 
simply heating a mixture of cobalt or nickel 
compounds and sodium carbonate (soda ash) 
on a charcoal or asbestos block. Prepare 
small quantities of the metals in this way 
and place them in a test tube. Then hold a 
strong horseshoe magnet near the sides of the 
tube and you will be surprised to find that 
the powders retrieved from the fused mass in 
each case will be attracted. Strange as it may 
seem, both cobalt and nickel are magnetic. 


[* IS this magnetic property of cobalt that 
makes possible the manufacture of cobalt 
steel alloy, a metal displaying a higher mag- 
netic strength than any other steel. The great 
magnetic properties of cobalt steel are illus- 
trated graphically by the floating magnet 
shown in the photograph. The device, ar- 
ranged by the Westinghouse Electric Com- 
pany, consists of a metal ring that floats 
mysteriously in the air above an innocent- 
looking composition base. The secret lies in 
the use of cobalt steel. A permanent magnet 
of cobalt steel is cleverly hidden in the base 
while the floating ring itself is made of the 
same metal. The combination of the repel- 
ling forces Of like poles holds the floating 
ring away from the base, suspending it in 
the air. No other steel exhibits such strong 
magnetic qualities. 


Metallic cobalt also can be obtained by 
immersing a bright strip of magnesium 
metal in a solution of cobalt nitrate. The 


cobalt will be precipitated on the strip in 
the form of a greenish powder which, when 
washed and dried, appears black. In testing, 
you will find that a magnet also will attract 
this prepared form of cobalt. Similarly, by 
adding zinc dust to a nickel-chloride solu- 
tion, free metallic nickel will be formed. It, 
too, will display strong magnetic properties. 

Although there is nothing startling in the 
statement that iron is magnetic, many ama- 
teur chemists will be surprised to learn that 
iron hydroxide also will exhibit magnetic 
qualities. This interesting compound can be 
prepared in the home laboratory by adding 
a half teaspoonful of ordinary hydrogen-per- 
oxide solution (3%) to a somewhat dilute 
solution of ferrous ammonium sulphate. Sev- 
eral drops of strong sodium-hydroxide solu- 
tion then should be added and the iron 
hydroxide will be precipitated in the form 
of a light brown powder. Finally, shake the 
tube and rest it close to the poles of a per- 
manent magnet. When the iron hydroxide pre- 
cipitates and settles, a quantity of it will tend 
to adhere to the glass nearest the magnet. 


EW chemicals have a more high-faluting 

name than the cobalt compound known as 
cobalt hydromercurithiocyanate. Although 
the chemical has no practical uses, the colors 
disclosed make its production an interesting 
experiment for the home chemist. 

To prepare the chemical, add a solution of 
ammonium, sodium, or potassium sulphocy 
anide (triocyanate) to a solution of mercur 
ic chlor.. s and place it in a tall container 
such as an olive bottle. Then add a solution 
of pinkish cobalt nitrate. In a short time, a 
flaky blue precipitate will fall gently through 
the liquid, slowly settling to the bottom. This 
precipitate, resembling a blue snowfall, will 
be the cobalt hydromercurithiocyanate, which 
when washed and filtered, can be preserved. 


TALES SPARK PLUGS 
TELL ABOUT MOTORS 


(Continued from page 68) 


the trouble you are having in the engine. 
“On the other hand, spark plugs in another 
car may show an accumulation of dry soot 
down near the points. Generally that means 
a mixture that’s too rich. You can check it by 
holding your hand in front of the exhaust af- 
ter the motor has been running awhile. If it 
smells strongly of gasoline, it bears out the 
spark-plug symptom.” 

“Tve always thought that a badly carbon- 
ized spark plug meant only one thing,” said 
Barret. “And that’s a worn piston and ring 
- ,” said Gus. “If the 

plug is dry, the heavy crust of black 
carbon may be caused by any one of a number 
of different things. Bum timing, a broken con- 
nection, a low battery, poor breaker points, 
and leaky valves all can contribute to the 
carbon on a plug. If the rings are bad and oil 
is being pumped into the cylinder, the plugs 
are bound to be fairly wet and gummy 

“Generally, leaky pistons and rings will give 
themselves away by fouling the plugs almost 
as fast as you can clean them. If one or two 
cylinders particularly act that way, it’s a safe 
bet they’re pumping oil.” 

“qj had a funny thing happen to me about a 
year ago, ’ interrupted Barret. “Took my plugs 
out one day to clean them and adjust the 
points and found that the tips on two of the 
insulators were cracked. What do you sup- 
pose caused that? The motor seemed to run 
fine when I put in new plugs.” 

Gus grinned. “Chances are you caused that 
trouble yourself. Good plugs seldom crack in- 
side a motor unless it overheats. You proba- 
bly made the mistake of bending the elec- 
trode that’s embedded in the porcelain instead 
of the one that’s joined to the metal shell 
Naturally, you’re going to crack the insulator 
ii you put any pressure on it. Once it’s 
cracked, it’s only a question of time until car- 
bon finds its way in and short-circuits the 
plug.” 

“There’s more to these spark plugs than I 
imagined,” said Barret as he stopped the car 
in front of the Model Garage. “Except for 
cleaning my plugs every so often and replac- 
ing them now and then, I’ve never bothered 
much.” 

“Well, at least you’ve been doing the im- 
portant things,” agreed Gus, smiling. ‘‘That’s 
more than most folks do. They’d rather save 
pennies on spark plugs and ignition wiring 
and waste dollars on gas.” 


TESTS SHOW BACTERIA 
SURVIVE INDEFINITELY 


New evidence that bacteria can survive for 
illimitable periods has been furnished in tests 
made by Dr. Charles B. Lipman, professor of 
plant physiology of the University of Cali- 
fornia, of soil taken from 800 to 1400-year- 
old pre-Aztec and pre-Inca pyramids. Three 
years ago Dr. Lipman discovered living bac- 
teria in the interior of anthracite coal and last 
year he reported finding bacteria in meteor- 
ites (P.S.M., April °33, p. 42). His discoveries 
have led Dr. Lipman to conclude that bacteria 
can survive in a state of suspended animation 
for millions of years. 


ALTITUDE FLYERS NEED 
CARBON DIOXIDE SUPPLY 


AvIATors flying at high altitudes should 
take along a supply of carbon dioxide as well 
as a tank of oxygen, recent investigations at 
Hamburg, Germany, have shown. Many ol 
the ill effects of high altitudes are now over- 
come by the use of oxygen but the recent 
tests have shown that other effects are due to 
a lack of carbon dioxide in the blood 
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(Continued from page 35) 


q brain weighing 1,000 grams is as likely to be 
an intellectual giant as is a large man with a 
brain weighing 1,800 grams. The human brain 
proportioned to its owner’s size rather than 
to his mental capacity. 
It is the same with dogs. The weight of 
rains varies from thirty grams or less 
for the little fellows to 150 grams or more for 
the ine giants. A small terrier may be more 
intellizent than a big St. Bernard—a little 
mutt smarter than a blue-blooded great Dane. 
But, Dr. Lentz thinks, in their efforts to “im- 
prove” certain breeds of dogs, fanciers may 
have reduced the width of their heads so much 
that there no longer is room in them for 
brains proportionate with the breed’s size, 
with a resulting decrease in the breed’s aver- 
age of intelligence. In recent years breeders of 
collies, Airedales, fox terriers and German shep- 
ave succeeded in producing dogs with 
noticeably narrow heads, and many dog lov- 
ers are doubtful if to-day’s “stylish” dogs of 
breeds are as intelligent as were their 
broad-headed forefathers. 
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V“ ’HILE students of the human brain are 
convinced that the weight of a man’s 
rain has no relation to his mental capacity, 
heir study of the brains of several excep- 
ly brilliant men and women makes them 
hink that there is a distinct relation between 
the surface area of the brain and intellectual 
r. These brains were remarkable for hav- 
ing many more convolutions and much deeper 
fissures than the brains of less gifted people. 
In his examination of many dogs’ brains Dr. 
Lentz has found that they, too, vary greatly 
in the number of their convolutions and the 
depths of their fissures. This, he thinks, may 
account for the great differences of intelligence 
between individual dogs. He points out that 
the surface of a bird’s brain is smooth, but 
t its lower side—the optic nerve—is so 
highly developed that it is equal in size to the 
diameter of the bird’s spinal cord. Birds live 
by seeing. Men—and to some extent dogs— 
yy thinking! 
Vhat makes a dog unusually intelligent ? 
ree factors, says Dr. Lentz—the same 
: factors that are responsible for the men- 
superior human being. A good inheritance 
iving intelligent ancestors, although not 
sarily ancestors who were blue-blooded 
bers of some particular breed; individual 
ibility; and patient and loving education. 
\lost dog lovers, Dr. Lentz thinks, put too 
si: a value on blue blood. He likes pure-bred 
dovs—but he likes them because they are 
logs, not because they are English setters or 
Sealvhams. And he likes dogs of uncertain an- 
y every bit as well. After all, a mongrel 
ist an unplanned crossbreed—and the 
id canine who wins the “best in the show” 
rd at Madison Square Garden is the prod- 
‘f crossbreeding many dog generations ago. 





>ACK about 1850 the ancestors of the now 
} fashionable Airedale were rough and tough 
erside terriers, of no particular breed but 

t killers of rats, in the Aire River district 
England. To produce dogs of exceptional 
ting ability, some of these terriers were 
sed with bull terriers—which were the 
luct of cross-breeding between bulldogs 

i fox terriers. In a later effort to produce a 
rting dog for local needs, the offspring of 
crossbreeding were crossbred with otter 
nds. The original Airedale that resulted 
n these experiments was a fair-sized, fast- 
ving, broad-chested, shaggy-coated custo- 
tr who could do more than his share of 
ipping both on land and in the water. This 
ilt having been achieved, crossbreeding was 
pped, matings were made for the purpose 
accentuating certain physical characteris- 








tics, and the modern Airedale—a very differ- 
ent dog from his ancestors—was produced. 

The Newfoundland—now coming back into 
fashion after almost disappearing from the 
dog-show world—is the result of cross-breed- 
ing between Eskimo dogs and various other 
breeds to produce a husky working dog who 
could pull a sled, guard a farm in a rough 
country, and recover gear—and men—washed 
overboard from fishing vessels. 

If two of the most admired of all breeds of 
dogs are the result of crossbreeding, why look 
down on the humble “mutt”—who may be 
quite as good looking if judged by everyday 
rather than by dog-show standards, and who 
is every bit as likely to be intelligent and loyal 
as any of his aristocratic fellow dogs? 


NDIVIDUAL mental ability varies almost 

as widely among dogs as it does among 
men. If you are keen on having a highly in- 
telligent dog, and you are selecting a puppy, 
make a point of learning something about the 
pup’s parents—not about their physical 
“points”, but about their intelligence. If both 
parents are intelligent the pup is likely to de- 
velop the same quality, for dog intelligence 
“runs in the family” in much the same way 
as does human intelligence. 

What develops a dog’s intelligence is close 
association with his master. Dogs that are al- 
ways kept in kennels seldom show a high de- 
gree of intelligence. Dr. Lentz tells of seeing 
Dobermans in German kennels that fell far 
below their breed’s high average of mental 
alertness—and of seeing German shepherds 
that, considered as members of the family cir- 
cle in country cottages, were so amazingly in- 
telligent that they understood even whispered 
words, and obeyed the slightest gesture. 

To have an intelligent dog, he says, you 
must be an intelligent master. You must make 
a real friend of your dog. If you think of him 
as “just a dog” he will never develop a high 
degree of intelligence. Never forget that when 
you get a dog you become responsible for him 
—that his behavior, as well as his mental ca- 
pacity and his physical well-being, depends to 
a very large extent on you. 

No one knows just how much of our lan- 
guage a dog understands. Nearly all dogs seem 
to know the meaning of some words, and 
many exceptionally intelligent dogs seem to 
understand a great deal of what is said to 
them. But it is probable that, except perhaps 
for a few very simple commands, a dog gets 
his master’s meaning from his inflection, into- 
nation, and facial expression. 


ON’T try to teach your dog the meanings 

of too many words. He'll soon learn 
what you mean by “up” and “down” and 
“in” and “out”. Make him understand that 
when you command “heel” you want him to 
follow you closely wherever you go—and in- 
sist that he does it, for it will keep both you 
and him out of a lot of trouble. Don’t be for- 
ever ordering your dog to do this or that, but 
whenever you tell him to do anything take 


the time and the trouble to see that he does | 


it but always be patient with him. 

Be patient in your teaching. Never lose your 
temper and punish your dog because he has 
failed to understand what you want him to 
do. If he understands an order, and then dis- 
obeys it, scold him. If he disobeys again, pun- 
ish him. A folded-up newspaper has every bit 
as much corrective value as a whip or a strap 
—and it can’t do any damage. 

Never strike a dog over the ears—slap him 
smartly on the side of his mouth. He will ac- 
cept punishment meekly and contritely, but 
make very sure never to punish him when he 
doesn’t deserve it. A dog has self-respect; let 
him keep it! 


— 


‘BREEDING DOGS FOR GREATER BRAINS 
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GET A 16 
INCH BICEP 
| have taken 
weaklings 
whose arms 
were scrawny 
pieces of skin 
and bone and 


in a short time 
developed them 
into strong men 
of powerful pro- 
portions with 
bulging biceps 
and brawny 
forearms! 


1 will show you how to develop 
a pair of triceps shaped like a 
horseshoe and just as strong, and 
a pair of biceps that will show 
their double head formation. 
Wouldn't you like to have the 
sinewy cable-like muscles of the 
idealized figure shown above? The forearm bellies with bulk, 
and the gre°t supinator lifting muscle becomes a column of 
gower, while the wrist grows alive and writhes with cordy 
ne 1 give you all my secrets of strength development illus- 
trated and explained as you like them. 


RUSH THE COUPON TODAY 


' wit include a FREE COPY of ‘‘NERVES OF STEEL, MUSCLES 
LIKE IRON.’’ Full of pictures of marvelous bodied men who tell 


you decisively how you can build symmetry and strength the 
Jowett Way! 
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DOES YOUR PATENT IDEA 
MEET THESE TESTS? 


(Continued from page 


41) 


for profit contained in the invention. 

On the day he received his money and stock 
in payment for the patent, he offered me a 
substantial sum in addition to my regular fee. 
This, of course, I refused. Then, he insisted 
on buying me a $500 Swiss watch which 
still have. 

Sometimes when I look at it, I wonder 
what would have happened if there had been 
only one or two makers of beds in the coun- 
try at the time. The fact that there was con- 
siderable competition in bed manufacturing 
and a large number of concerns engaged in 
that line, enabled Mallet to dispose of his in- 
novation. 


N CONTRAST, take another case. A few years 

ago, an inventor brought me plans for an 
antomatic mechanism for producing graphs to 
show the trend of the stock market. It had a 
limited number of possible openings at best 
and after he got his patent the crash of the 
market left it practically unwanted. The fate 
of many an invention hangs on the rise or 
fall of the business with which it is connected. 
So, test Number Four is: 

How sound is the basis of the industry your 
idea affects? 

Shortly after the World War, an American 
inventor developed a superior type of hairpin 
and obtained a patent upon it. Then, hardly 
had it been put upon the market, when the 
bobbed hair craze swept the country. His idea, 
which otherwise might have been worth mil- 
lions, was worth practically nothing, just as 
ostriches were a drug on the market when 
women no longer wore ostrich feathers in 
their hats. Another inventor perfected a new 
kind of corset just as women quit wearing 
corsets and a third devised an improved 
method of distilling whisky just before pro- 
hibition came. Now that repeal has arrived, 
his patent has expired. 

Usually, inventions in the field of fashion 
are among the greatest gambles as regards 
profits. Fashions may change overnight and a 
patent which is valuable today may be worth- 
less tomorrow. Again, the value of a patent 
waxes and wanes as the volume of business in 
a specific field changes. When automobiles ap- 
peared, the demand for buggies dropped. 
wise Saying among veteran inventors is: Never 
strive for a patent in a dying field. 

On the other hand, it is just as bad to ar- 
rive too soon, to make an invention before its 
time. More than twenty years ago, one of 
my clients devised an automatic switchboard 
for telephones. He set up an elaborate demon- 
stration room near Fourteenth Street, in New 
York City. His mechanism worked perfectly 
but it was not needed at the time sufficiently 
for telephone companies to become interested. 
Now, after his patent has expired, the maze 
of telephone connections in big cities makes 
the automatic switchboard a necessity. The 
lucky inventor is the one who patents a need- 
edinvention for an industry which isatits peak. 


HERE is always a problem for the in- 
ventor when his idea concerns an industry 
which is expanding rapidly. If he patents his 
idea at once, it will run out in seventeen 
years, perhaps just as the industry reaches a 
point where the invention is beginning to pay. 
If he delays, keeping silent about his inven- 
tion, his application may be thrown out for 
“lack of diligence” in putting it into practice 
Or other inventor may hit upon the 
idea and apply for a patent in the meantime. 
I recall one instance in which two inven- 
tors, working independently in different parts 
of the country, applied for the same patent 
on the same day, their letters arriving at the 
Patent Office at identically the same hour. 
In this connec- (Continued on page 121) 
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OUT OF THE WAY 


Simple attachment, easily installed 
does away with the inconvenience 
of the gear shift lever. Gives 
more leg room. Makes the front 
seat as roomy as the re Seat 
Enables 3 to ride in comfort. A 
necessity in any car, Send $2.00 


for yours now. (Also sent C.O mo 
Satisfaction guaranteed, F 
ticulars on request. §$.L. ‘enna 
CO., Dept, C, Wallace, South Dakot 


PATENTS—TRADE MARKS 


All inventions submitted held confidential and 
given personal attention by members of the firm. 
Form, “Evidence of Conception’’ and instructions, 
“How to Establish Your Rights’’—FREE! 


LANCASTER, ALLWINE & ROMMEL 


PATENT LAW OFFICES 
413 Bowen Building Washington, D.C. 


for fun, or for profit? 
If you are inventing to make money, 
hobby, you should take extreme care. to properly pr 
tect your ideas. Write today for my 72-page free book 
and ful! information. Or send model and descriptiot 


of your invention and $5.00 for an immediate search 
and report as to its patentability. 


























and not just asa 





Inventions Promoted 


Patented or Unpatented. In business over 30 


years. Send drawing and description or model, 
or write for information. Complete facilities. 
References. 


ADAM FISHER MFG. CO. 
St. Louis, Mo. 


UNPATENTED IDEAS 


183-D Enright, 








7 -\ Ee =) as) O) & B) 


I tell you how and help you make the 
sale. Free particulars. (Copyrighted) 


Write W. T. Greene 
921 Barrister Bldg. Washington, D. C. 











PATENTS 


BOOKLET FREE HIGHEST REFERENCES 
PROMPTNESS ASSURED BEST RESULTS 


Send drawing or model for examination. 
WATSON E. COLEMAN, Patent Lawyer 
724 Ninth Street Washington, D. C. 

















K 


ET SERVICE Boo, | 
ee 
















For 830 Days Reading—No Money Down 
Actual Crime Cases — If You Act Quick / 
We will send you this stirring book onCrime 
» Secret Service and Identification 
Work for ~ oy ec free yy nm 
money. jecide to eep en se 
me cali SL Lite Lf a return it = WRITE TO- 
DAY. Not sent te boys 


T. G. Cooke, Book Dept. 13- ‘66 I 1920 Sennpside Ave. Chicago, Il! 



















)PULAR SCIENCE MONTHLY 








Ju st Push the ‘Gear Shift Lever 


L. F. Randolph, 340 Victor Bidg., Washington, D.C. 


















dili 


the 

used 
thou 
ored 


then 


r 





















































i 








30 
1, 








DOES YOUR PATENT IDEA 
MEET THESE TESTS? 


(Continued from page 120) 


tion. a fact which few people realize is that 
an inventor may apply for and receive a pat- 
el on an idea even after someone else has 
applied or even been actually awarded a pat- 
ent upon the same idea. But he usually has 
to prove beyond all reasonable doubt that he 
conceived the idea and reduced it to practice 
bef the other man did so and that he was 
dilivent. This usually means a hard and costly 
bat The wisest course is to be first in the 
Pa office. 

\ few months ago, a New York advertising 
avency worked out a scheme for selling more 
ammonia for one of the companies it repre- 
sented. It decided that by coloring the fluid 


a bright hue, they could make it stand out on 
ire Shelves and attract the eye of the 
customer. The plan was tried and immediately 


the sales dropped to zero. People had been 
used to seeing ammonia colorless and they 
thought something was wrong with the col- 
ored product. The change was too sudden for 
them to appreciate all at once. 


fj same principle applies to many in- 
ntions. They may be sound enough but 

they do not prove profitable because the pub- 

lic es not take to them. They give the 

wr answer to Test Number Five: 

Will the change be too sudden for the pub- 


Probably the easiest kind of an invention 
in which to interest a manufacturer is an im- 
provement on a widely used device. For ex- 
ample, an improvement in a typewriter would 
be more welcome than an entirely new kind of 
writing machine. Manufacturers naturally hes- 
itate about embarking on new ventures but 
are usually ready to add an improvement 
to an established line. The latter costs but a 
fraction of the former. And Test Number Six 


yw much will it cost to put your idea on 
market ? 
your innovation is too radical a depart- 
ure, it may require the scrapping of machin- 
ery which represents an investment of hun- 
tr of thousands of dollars and the instal- 
tion of new machines. Before you approach 

inufacturer with such a proposition, be 

your idea passes Test Number Seven, 
namely : 

the idea enough of an improvement to 

int installing new machinery or scrapping 
that already in use? 
On my docket, I have data of nearly a 

lred patents I obtained for a client on 

ttle caps. They are all practicable. Only a 
few were ever manufactured, but billions of 
those few were sold and are still being sold. 
The others were not of interest to the manu- 
facturer who had taken pains to build up a 
demand for the type in use. 

lile there is a definite group of innova- 
t , called “Talking-Point Inventions’, 
which have little real value and are used sim- 
ply to provide salesmen with talking points, 
S ideas are usually produced by employees 
e companies and not by outsiders. When 
have an idea, look it over and be sure it 
esents a real improvement and not just 
ther way of doing something. 


)METIMES, even though your idea is su- 
\? perior to anything on the market, it may 
to prove profitable because it cannot com- 
in price. The Eighth and final test is: 

in your invention compete in price with 
| products ? 

ike the recent case of an inventor in Can- 
, who devised a method for keeping sleet 
snow from windshields. His idea was the 
ng of electric heating wires between the 
rs of the shatterproof glass. This was done 
the time of manufacture and was rather 


expensive. Although the idea was a good one, 
it had no chance of making money after an- 
other experimenter turned out a small wire 
heating unit which could be attached to the 
outside of the glass and which could be man- 
ufactured so cheaply it sold in ten-cent stores. 

Unless your invention is so superior that 
its merits are easily seen, the chances of its 
sale are small if its cost exceeds that of similar 
products now on the market. Experience has 
shown that it is easier to sell a million articles 
at a profit of one cent apiece than a hundred 
thousand at a profit of ten cents apiece. So if 
your device can find a place in five- and ten- 
cent stores, its chances of bringing in profit 
are usually excellent. When the price exceeds 
five dollars, salability drops rapidly. 


OU probably have heard stories of how 

sudden flashes of inspiration have pro- 
duced valuable inventions. Cierva, the inven- 
tor of the autogiro, for instance, thought of 
the idea which made that aircraft a success as 
he was watching a play in a Madrid theater. 
Henry A. Wise Wood, noted for his work in 
the realm of printing presses, has had some of 
his best ideas just as he awakes in the morn- 
ing. A third experimenter reports his inspira- 
tions come most frequently while he is tak- 
ing a bath; a fourth while he is listening to a 
sermon in church. It is important to note, 
however, that in every case the flash solves a 
problem upon which the men have been work- 
ing for a long time. They first decided what 
was needed and what would prove profitable 
if they could invent it. Then they set out to 
overcome the obstacles in the way. 

A plan for helping inexperienced beginners 
to confine their efforts to inventions which 
are in demand has been suggested by a well- 
known inventor, whose proposal is quoted in 
Joseph Rossman’s “The Psychology of the In- 
ventor.”’ His scheme is to establish a govern- 
ment board composed of experts from every 
line of industry. Any citizen who discovered 
something or who had an idea for an inven- 
tion could present it to the board in secret 
session and could be advised whether it was 
worth following up or should be abandoned. 
Although he would not have to follow the 
board’s decision, he would have the benefit of 
its advice. Thus, the proponent of the plan 
points out, inventors might be saved years of 
effort and millions of dollars. 

However, it is not likely that this plan will 
be adopted in the near future, if it is adopted 
at all. In the meantime, the best guide I know 
for gaging the demand for an invention and its 
probable worth are the eight tests mentioned 
at the beginning of this article. 

Before you go to the trouble and expense of 
completing and patenting your idea, give it 
these eight tests. They will go far in helping 
you to avoid blind alleys that lead to disap- 
pointment. 


TELEVISION MAY ADD TO 
POWER OF TELESCOPE 


VieEw1nG the stars by television is the 
means proposed by Dr. Francois Henroteau, 
Canadian government astronomer, as a means 
of peering farther into space than the eye or 
camera can see. Instead of a photographic 
plate, he would place a mosaic of tiny photo- 
electric cells at the focus of a telescope and 
connect them electrically with a television 
viewing screen. The cells, more sensitive than 
the photograph emulsion, would detect stars 
observable in no other way. Tests with a 
model have convinced Dr. Henroteau that a 
small telescope can thus be given a power 
equivalent to that of a 2,000-inch reflector. 
The largest existing telescope uses a 100-inch 
mirror. 
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H AVE you an invention—or an idea for one— 
that will save time, save labor, make money 
or give pleasure? If you have, then this inter- 
esting, new FREE BOOK, was meant for you. 
Tells you facts like these: How the Patent Laws 
protect you and why, if you have an invention, 
you need a Patent at all; what a competent Pat- 
ent Attorney can do for you; what kind of a 
sketch, or model is needed; how to make a dis- 
closure of your idea right away, to help establish 
your claims; how some successful inventors have 
secured financial assistance; tells about inter- 
esting inventions that have proved successful and 
shows you 115 different mechanical principles 
that inventors have used in working out ideas; 
also gives much other information that every 
man who has an invention—large or small—can 
use to his advantage and profit. Our business is 
to help you if we possibly can. You'll welcome 
a book of facts like this. 


The Big Age of Invention Is Still Ahead 


At right is one of : 
our newest trains. 
the streamlined ex- 
press of the Union 
Pacific. Does 110 
miles an hour. This 
is only a glimpse of 
what’s ahead. Men 
who are poor today 
will be big financial 
successes a few years 
from now, because of 
inventions. And re- 
member that many of 





the largest fortunes —_ 36 Years of Service to Inventors 
have been made 

and will be made— 

for simple things. This firm was founded over a 
An inventor's first third of a century ago. We have 


step is to get the im- helped thousands of inventors pro- 












portant facts about tect their rights. We represent you 
PROTECTION. We personally before the U. S. Patent 
gladly supply them Office. We have a large staff of 
to serious, interested Patent Specialists to serve you 
men. quickly, economically, effectively. 
Our book also tells you about a 
three-payment fee plan that many 
inventors have found helpful. Write 
us a card, letter or send in the 
convenient coupon. Decide NOW 


to know the facts. Do that today. 


VICTOR J. EVANS & CO. 


REGISTERED PATENT ATTORNEYS 
646-C, Victor Building, Washington, D. C. 
Other Offices: 1640-C Conway Bidg., Chicago; 1007-C Woolworth 
Bidg., New York; 514-C Empire Bidg., Pittsburgh; 1010-C Hobart 

Bidg., San Francisco. 
Kindly send me a FREE copy of your book, ‘‘Patent 
Protection,’’ and other facts of interest to an inventor. 


Name 


Street and No. 


@ City or Town State 
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The 97-Ib. 
Weakling 


—— > 
became 


“THE 
WORLD'S 
MOST 
PERFECTLY 
DEVELOPED 
MAN” 











By CHARLES ATLAS 


Holder of the title: “The World’s Most Perfectly 

Developed Man,’ won in open competition in the 

on national and international contests held during 
the past 15 rs 

Ti Y used to think there wasn't much hope 

for me. I weighed only 97 pounds. I was a 

ickly scarecrow. Then I discovered Dynamic 


Tension. It gave me the body that twice won the 
title The World’s Most Perfectly Developed 
Man Now I make you this amazing offer: A? 
n risk Ti give you PROOF in just 7 days that 
ime method can make you over intoa NEW MAN 


I giant power and enerey 


, 


No “if and t may be Just tell me 
here you want handsome, steel-like muscles. Are you 
fat and flabby? Or skinny and gawky? Are you short 
winded, pepless? Do you hold back and let others 
ilk off with the prettiest girls, the best jobs? Give 
ist 7 days! I can PROVE that Dynamic Tension 


any pills, or unnatural dieting or apparatus 
strain your 
heart or other vital or 
ins—can make you a 
healthy, confident pow 
erful HE-MAN! In just 


ew minutes a day! 


Send for 
FREE Book 


Mail coupon or a pos Se... 


“yrated book, Fer” REE BOOK 


lustrated book Ever 
lasting Health and 
Strength.”’ Tellsall about 
Dynamic Tension, Shows Gamble a stamp today. 
td Mail coupon for free 
wctual photos, It's a val copy of my new boo 
| } k! And “‘Evertasting Health and 
uable 100 m Its Strength.’ it shows you 
FREE. Send for your from actual photos how 
ea A dilenen 1! have developed my pu- 
toda \ddress mi pee o my own pertectly 
personally, Charles At proportions. 
D 1-7. 133 3 ‘ Where shall | send your 
ts ept ; 33 i copy? Write your name 
rd Street New York, 


and address pisinty on 
the coupon. Mail it today 
N. ¥ to me personally. 
BEBE EBEERERERBERER ED 
CHARLES ATLAS, Dept. 1-3 
133 East 23rd Street, New York, N. Y. 
I want the proof that your ystem of Dynamic Tension 
ll make a New M n of me ive me a healthy, husky 


bore ind big muscle development. Send me your free book 
Everlasting Health and Strength 


without 
that may 
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SPLIT - SECOND DECISIONS SAVE 
MOTORCYCLE SPEED DEMONS 


(Continued from page 29) 


struck the fence I was out, apparently for 
the evening. The ever-present ambulance, 
which proved balky, was pushed over to 
where the body lay and I was loaded for a 
quick run to the hospital. Before we arrived 
I had regained consciousness, and when the 
machine refused to pull up a hill, I climbed 
out and helped push it on to my own bedside. 


NE of the oddest accidents took place at 

Long Beach when Lamoreaux drifted 
into Miny Waln forcing him against the crash 
wall. Miny lost his machine. The crowd 
could not see it, as it disappeared completely 
from view. Not until Lammy reached the 
next curve did it reappear when he broad- 
sided and not one, but two motorcycles 
looped in the air. Miny’s motor had hooked 
onto the right handlebar of Wilbur's ma- 
chine and, try as he might, he could not 
shake it loose. 

Fate is not always kind, however. In one 
scratch race, Bo Lisman brought us across 
the pole very fast, probably forty-five miles 
an hour. As we hit the curve, Bo broadsided, 
with Byrd McKinney and Jack Miln fol- 
lowing in that order. I was on the outside, 
which sometimes is an advantage, and I tried 
to make the best of the position by broad- 
siding ahead. I threw the motor practically 
sideways, cutting across the track, and got 
ahead of Jack; but in moving up I spun 
completely around against the crash fence, 
with Jack gunning his motor for all he was 
worth. He hit me, doubled me up like an ac- 
cordion and I was shipped home to Fresno 
with two broken vertebrae. 

I turned over my two JAPs, which are 
English-made machines in use the world over, 
to Burton Albrecht. He upheld my trust by 
riding the curves so fast he gave all the others 
the jitters. Then one night, Burton went into 
a curve from a flying start the same way I 
did when I broke my back. He and Cordy 
Milne locked handlebars. The crash threw 
Cordy fifteen feet and a wheel knocked sev- 
eral teeth out when his motor landed on him. 
Burton and Pete Coleman finished the race, 
but it was decided to re-run the event. Most 
boys would slow down a little after such an 
experience, but Burton rode even faster in 
the second heat to take first place. 

The JAPs have taken speedway honors 
consistently in all countries where races are 
held. These are a single-cylinder machine of 
considerable power. Recently Al Crocker and 
P. A. Bigsby brought out at Los Angeles the 
first American built night-speedway racing 
motor to challenge the British product. Jack 
and Cordy Milne were first to ride the 
Crocker specials—and they swept the boards. 
In two November meets, the lithe, slim 
Cordy took nine first places and three sec- 
onds in twelve starts, while Jack was first 
six consecutive times in nine starts. This sea- 
son sees the debut of the second American 
made speedway machine, the Harley David- 
son. Tests made last winter indicate it will 
also be very fast. 


LL the more successful riders use motors 
4 Aspecially built for flat-track racing. Some 
have built up their own jobs. These look 
very pretty, make a lot of noise, and finish 
somewhere near the rear. I have _ noticed 
homemade motors on all the American cir 
cuits, but all of them act much like an out- 
law bronco trying to run the Kentucky Der 
by. Even the best riders cannot handle an 
unwieldy mount, for somehow they either 
are thrown or finally crack into a fence. 
The first essential, oddly, is not the motor, 
but rather a controllable and rideable frame. 
After I pick out my frame, I begin to think 
about engine speed and performance. But 





not until I had full control of my power 
skids was I able to control high speed. No 
one can learn to slide on a contraption he 
cannot control. 

Appropriate riding apparel is especially nec- 
essary, both for appearance and safety. We 
are, first, actors roaring around a small stage, 
beneath lights as brilliant as those which ac- 
tors face across the footlights. Second, we 
are speed demons who must think of our own 
safety. I never ride without adequate leather 
clothing, a cork-lined crash helmet, steel 
ribbed boots, heavy knee pad and a reliable 
steel toe cap for the left foot. Should I fall 
when not wearing these protective contriv- 
ances I’d be sure to bruise my knees or legs; 
possibly not serious injuries, but bad enough 
to prevent remounting and continuing the 
chase for the elusive prize money. 

Crash helmets have saved more than one 
rider from certain death. Slim Meyers and 
Wilbur Lamoreaux collided on a Los Angeles 
track one night. Meyers unloaded and was 
struck by Lamoreaux’s pedal on the top of 
his helmet, tearing a hole almost down to his 
skull. The hard fiber outer skin, the layers of 
cork and wool and cotton softened the ter- 
rific blow. Meyers escaped with a bad shak- 
ing. Lamoreaux bounced against the crash 
wall, striking his mouth on the edge of the 
fence. He lost several teeth and but for his 
helmet would have suffered a concussion of 
the brain. 

For years speedway racing had been popu- 
lar in several foreign countries, but it 
not until 1929 that the sport was introduced 
at the Breakfast Club track in Los Angeles. 
From a modest beginning it took hold rap- 
idly, particularly in the West, and last year 
races were run in seven California cities, as 
well as San Antonio, Dallas, New Orleans, 
New York, and a few other spots. 

New A. M. A. tracks are in operation in 
Chicago, and other midwestern cities. These 
speedways are created on strictly scientific 
lines. We have found from experience that a 
track which will withstand the terrific on- 
slaught of the motors, particularly on the 
turns, must be constructed of three layers. 

The top three inches is a cushion, some- 
times cinders or decomposed granite, or it 
may be the native soil, which permits sliding 
the rear wheels. Only in this way is broad- 
siding possible. This cushion is dragged back 
onto the track after each heat. 

Under this cushion lies an intermediate 
layer which combines workability with 
hardiness. It is about eight inches deep and 
must permit frequent turning over and re- 
bonding. This is the layer on which the mo- 
tors loose their savage energy when the rear 
wheels bite through the cushion as we fight 
for the pole on the turns. On the proper up- 
keep of this layer lies the difference between 
close, fast power skids and a scattered race 
in which the riders string out into a long and 
unexciting line. 

The lowest stratum has the hardness of 
concrete and measures about ten inches in 
depth. This usually is a combination of soil 
and rocks, though a hard soil sometimes 
serves the purpose. Such a combination is 
necessary to permit watering before the races, 
thus to prevent the audiences being showered 
with dust and cinders, and, more important 
to us who brave these turns, to slide around 
without losing our motors. 

San Diego Speedway in San Diego, Calif., 
was the first speedway in the United States 
to be constructed purposely for the new mo- 
tor-cycle sport. V. A. and Edw. W. A. Sew- 
ard were successful in compounding a track 
at San Diego that has withstood the pound- 
ing of a full season. From their efforts much 
was learned which (Continued on page 123 


was 


POPULAR 





SCIENCE MONTHLY 














wer 
No 


he 


nec- 
We 


ize, 


we 
wn 


teel 


ne 
ind 
‘les 
vas 
of 
his 
of 
eT- 
ik- 


ish 


his 


of 


.¢ 





;PLIT-SECOND DECISIONS 
SAVE SPEED DEMONS 


(Continued from page 122) 


since been put into practice on other 
ible and fast tracks. 

\Imost as soon as we began to race at San 
Diezo, we found the track took punishment 
in four places. The triple radius design was 
employed on the curves, resulting in four 
plete and nearly right-angle turns being 
required while travelling nearly fifty miles 

our. On these sharp corners the damage 


re Ited. 


i YMING down the finish line, we angled 
for the pole as we went into the first bend. 
We broadsided. Across the short end, which 


| micht be termed a forty-foot straight-a-way, 


we sped, only to angle for the pole on the 


| second bend, where we broadsided again be- 


| 


fore straightening out in the back stretch. 
This procedure, of course, was repeated on 
the opposite end of the track. 

\s soon as a slight groove appeared on 


| any one corner all the riders would fight for 


it as it helped hold us in close to the pole. 


| Repeated use deepened the groove and, due 


to the fanning of the rear wheels, it soon de- 
veloped into a hole. The only way to pre- 


| vent this serious development was found to 
| be watering the track four times before the 


night’s racing, thus actually building a base 
of water down to a depth of six inches. Fif- 
teen minutes before the races start the track 
is dragged, thus working the soaked top into 
fine cushion. 
Water may enable us to avoid spectacular 


| sweeping slides which send a shower of dust 


possible faster, and 
I guess that’s what 


into the air, but it makes 
more dangerous, racing. 
public wants. 


GHOST SHIP IS ADRIFT 
IN THE ARCTIC WATERS 


AFTER floating for a year and a half, the 
elict Hudson Bay fur steamer, Baychimo, 
; been sighted near Point Barrow, Alaska. 
It was trapped in ice near Wainright in Sep- 
mber 1931 with $600,000 worth of furs on 
ird. Airplanes from Nome rescued passen- 
ers, crew, and part of the cargo, before a 
ivy storm broke and the ship disappeared. 
\ few days later Eskimos sighted it and a 
rapper removed $35,000 worth of furs before 
e vessel disappeared. The ship was not seen 
tin until April, 1932. Then it disappeared 
itil it was sighted again off Point Barrow a 
w months ago. Other derelicts have drifted 


‘1’ years, menacing navigation, before they 
nk. One, the American schooner ‘Myer G. 
rgent, drifted back and forth across the 


\tlantic three times before she disappeared 

rever. Another ghost ship, the Fannie E. 
Voolston, drifted an estimated distance of 
000 miles, wandering over the Atlantic for 
ree and a half years. 


FUTURE HIGHWAY LIGHTS 
TO BE RADIO SETS 


Mororists of the future will speed down 
chways lined with twenty-foot lights mod- 
ed after morning glories from which will 
‘me music as well as illumination. That is 
e vision of Major General George O. Squier, 
S. A., retired, as presented to a recent ses- 
mn of the National Academy of Sciences. 
he aluminum lamps will be known as radio- 
tes and their form will fit them to act as am- 
ifiers of radio programs which will instruct 
d amuse the travelers who use the high- 
ays. In addition, the morning-glory lamps 
ill be able to diffuse insecticides to kill fly- 
pests along the roadways. During the 
Vorld War, Major General Squier was in 
iarge of the work of the U. S. Army Signal 
orps. 
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Springfield, Ohio 





NOW LHAVE } Dear Jim: 





It’s easy! Earn your own 
SPENDING MONEY! Get this 
speedy motorbike—and your 


ahakes of 300 other prizes—with- 
Bike comes 
to you fully sempoes with coaster 
ght and other big 
uilt for easy riding, 


yours for delivering 3 well-known 
magazines to customers in your 
neighborhood. Will not interfere 
school or play. 
coupon—and we'll start you. 
MAIL THIS COUPON AT ONCE! 


Mr. Jim Thayer, Dept. 409 
The Crowell Publishing Co. 


I want to win MONEY and PRIZES. 
Start me as a salesman. 


ee tr rere tit t ir rrr tert titre ir ry 


MONEY 
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WIN THIS BICYCLE! 


Mail the 












H. Thaxly Co., 











PTEMBER, 1934 


WITH YOUR 


SUCCEED PRODUCTS 


Make—Sell them. Learn how. 
Formulas. Processes. Analytical 
Service. Catalog free. 
Washington, D. C. 

















41S10% 


at Home 


Make money in advertising. Prepare quickly during spare 
time. Also earn while you learn. No experience necessary. 
New easy method. Nothing else like it. Send at once for 
free booklet—‘‘Win Success Advertising’’, and full 
particulars. No obligation. 

age-Davis School of Advertising 
3601 Michigan Ave., Dept. 1366, Chicago, U. S. A. 











po now for a real job in 12 weeks—not 
ks or lessons—all actual work on real 
ectrical machinery. Earn while learning. 
Free lifetime employment 


pervice. Write fodey for free [0 @aaes 1 
ook an ‘Tuition afte: 
graduation © er!" nee’ DELILE 


H. C. Lewis, Pres. Coyne Electrical School 
500 S. Paulina St. Dept. 64-73, Chicago, Ill. 














This is written in 
one_ inch — the 
smallest adver- 


WHAT CAN YOU DO 
soap mee my WITH ONE INCH? 


Small advertisements of one or two inches produce re- 
sults of many times their cost for hundreds of compa- 
nies or individuals who have novelties, scientific or me- 
chanical equipment, tools, games, puzzles, ete., to sell, 
and for firms looking for ents. Inch’ advertisements like this 
cost $31.50. They pay well because they are seen and read by 
400,000 wide-awake men every month. Interested parties are 
invited to address the Advertisin Devggtyent, Popular Science 
Monthly, 381 Fourth Ave., New _ 














=——MAN IN EACH TOWN— 


To Plate Auto Parts, Reflectors, Bathroom 
Fixtures, Refinish Beds, Mirrors, Chande- 
liers, by new method; no capital or expe- 
rience required. Simple plan of manufac- 
turing at home starts you in big money 
making business. Outfit furnisbed. Free 
particulars and proofs. 
GUNMETAL CO. Ave.F, Decatur, Ill. 
a 





























\Print YourOwn 


Cards, Stationery, Advertising, 
labels, paper, circulars. tags, etc. 
Save money and time. Bold direc ot 
from fac pose only. Junior Press 
$5.90, Job Press, $11. Do popular 
raised printing ‘like engraving 
with any of our presses. 

Print for others, Big Profits. 
Pays for itself in a short time. 
Easy rules sent. Write for free 
catalog of outfits and all details. 


. 
5S SO) The Kelsey Co., A-33, Meriden, Conn. 








SEVEN 


Substantial business men prefer Hotel Cleveland because it saves their time and 


conserves their energy. Many of the firms you come to Cleveland to meet and sell— 
and many of the facilities you need for business—are under the same roof with you, 


when you stay at this hotel. 


Four teeming office buildings housing hundreds of leading firms, a vast department 
store, the Union Passenger Terminal and Terminal Garage are connected with Hotel 


Cleveland by covered passageway. 


You save time and taxi fare on arrival and departure. You're in your room, out again, 
and at your first call before less-wise trainmates are at other hotels. 


Of course convenience is only one of many good reasons why you will prefer the Cleveland. 
Try this hotel on that count—and be delighted with all the plus values you'll find. 


~NIHOTEL, »d. 


Rooms from $2.50 for 


Aisi 
one, $4 for two 1 


SN 


CLEVELAND, 


QL Acoctant 




















































































It’s the happiest moment in 
a man’s life 


Wuen she says yes, the whole world changes. 
It’s brighter. It’s different! But as your joy 
increases, so does your responsibility. An- 
other person becomes a partner in your 
future. If you prosper, she will prosper. If 
you fail, but— 

Don’t fail! Insure your future against 
failure. Equip yourself for progress and 
promotion. Utilize your spare time. The 
Schools offer 
a course that just fits your needs! Thou- 
sands of ger ana men testify to the value 
of I. C.S. training. Investigate for yourself 
ett information, free. 


International Correspondence 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


“The Universal University” Box 7606-H, Scranton, Penna. 
Without cost or obligation, please send me a copy of 

your booklet, “‘Who Wins and Why,’’ and full particulars 

about the subject before which I have marked X: 

TECHNICAL AND INDUSTRIAL COURSES 

C2 Architect 0 Bridge Engineer 

() Architectural Draftsman Automobile Work 

C) Building Estimating ] Plumbing 0 Steam Fitting 

Wood Millworking }] Heating O Ventilation 

Contractor and Builder Air Conditioning 

Structural Draftsman ] Sanitary Engineer 

Structural Engineer Sheet Metal Worker 

Electrical Engineer ] Steam Engineer 

Electric Lighting }) Marine Engineer 

Welding, Electric and Gas Refrigeration 

Telegraph Engineer kh. R. Locomotives 

Telephone Work R. R. Section Foreman 

Inventing and Patenting ] R. R. Bridge and Building 

Mechanical Engineer Foreman (O) Air Brakes 

Mechanical Draftsman ] R. R. Signalman 

Patternmaker () Machinist ]) Pharmacy 

Reading Shop Blueprints Chemistry 

Heat Treatment of Metals }] Coal Mining Engineer 

Civil Engineer Navigation [() Agriculture 

Highway Engineering ] Textile Overseer or Supt. 

Surveying and Mapping ] Cotton Manufacturing 

Gas Engines () Toolmaker Woolen Manufacturing 

] Diesel Engines | Fruit Growing 0) Radio 

Aviation Engines Poultry Farming 

BUSINESS TRAINING COURSES 

Business Management ) Advertising 

Industrial Management Business Correspondence 

lraffic Management ] Lettering Show Cards 

Cost Accountant Stenography and ‘lyping 

}] Accountancy and ] English 0 Signs 

Coaching ] Civil Service 

0) Bookkeeping ] Railway Mail Clerk 

C) Secretarial Work fail Carrier 

Spanish French (1) Grade School Subjects 

Salesmanship High School Subject 

Wallpaper Decorating ] College Preparatory 
Salesmanship First Year College 


oalenianianientontenlaatantanl aeliel 


sr, mo ian) OoonconN oOo 


Service Station Salesmanship lilustrating (J) Cartooning 
Name Age.... 
S t Ad 
< State 
Occu 
if u reside n Canada, send this coupon to the 
International Corre Schools Canadian, Limited, 





ul, Canada, 


CHEMISTRY 


Compete, practical home-study courses prepared by 
some of the best-known chemists in this country, including 
ALLEN Rocers, B.S., M.S., Ph.D.—Head of Department 
of Industrial Chemis stry, Pratt Institute; M. ToLMAN, 
Ph.D., Vice-president, United Chemical and Organic 
Products Co.; BrapLey STovuGuTon, B.S.—Head of the 
Department of Metallurgy, Lehigh University, and others. 








Division of the!tnternationa) Correspondence Schools 
Box 7610-H, Scranton, Penna. 
Without cost or obligation, please send me full 


details of your home-study course in 

C) Analytical Chemistry [} industrial Chemistry 

|] Chemical Engineering () Short Chemistry Course 
(J Pharmacy 

Name 








Home of the International Correspondence Schools 





Go to High School 
at Home 


You can secure a high school education right at home 
by studying the splendid new courses recently prepared 
by the International Correspondence Schools. 

These courses are equivalent to the courses given _in 
resident high schools, They have been specially arranged 
for men and women who wish to meet college entrance 
examinations, to qualify for a business position, or to 
make up the education they missed when forced to leave 
school too soon. A diploma is awarded at graduation, 

Mail Coupon for Free Booklet 
eee eae as ene ene nee nes sae 
INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 7608-H, Scranton, Penna. 

Without cost or obligation, please send me full par- 

ticulars about the course I have checked below— 

() College Preparatory Course OC Advertising 

L}) High School Commercial Course (_) Chemistry 

LJ English L] Radio 

{_}] Accounting ] Drafting : 
CL) Salesmanship Electrical Engineering 
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ARE YOU EVER ASHAMED 
OF YOUR ENGLISH ? 


Do you say ‘‘who’’ when you should say ‘‘whom’’? Do you Say 
“between you and I” instead of ‘‘between you and me’’? 
You do not need to make these mistakes any_longer. 
In the privacy of your room, you can learn good English! 
The International School of English will teach you by 
a simple new method which shows you instinctively which 
word to use and how to use it. 


Mail Coupon for Free Booklet 


INTERNATIONAL SCHOOL 








Division of the 
International Correspondence Schools 
Box 7612-H, Scranton, Penna. 
Without cost or obligation, please send me full 
details of your home-study course in— 
] Good English ©) Advertising CZ) Civil Service 
C) Accounting 0 High School Subjects 
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MECHANICAL 


ENGINEERING 


A WONDERFUL field for men who 














have a liking for things mechan- 

ical. Study at home in spare time 
with the International School of Engineer- 
ing. Thousands of students have good jobs 
at big salaries. Individual instruction. Quick 
progress because you are in a class by your- 
self. Courses written by well-known me- 
chanical engineers. 

MAIL COUPON FOR FREE BOOKLET 





INTERNATIONAL SCHOOL OF ENGINEERING 


Associated with the International 
Correspondence Schools 
Box 7609-H, Scranton, Penna. 
Without cost or obligation, please send me full 
detai your home-study course 


MECHANICAL ENGINEERING 
Name 


Address 

















“THERE'S ONE MAN 


WE’RE GOING TO KEEP” 








“Ep Witson, there, is one of the most ambitious 
men in the plant. I notice that he never fools away 
his spare time. He studies his International Corr 
spondence Schools course every chance he gets. 


“Tt’s been the making of him too. He hasn’t been 
here nearly so long as Tom Downey, who was laid off 
yesterday, but he knows ten times as much about this 
business. 

“I’m going to give him Tom’s job at a raise in 
salary: He’s the kind of man we want around here.” 


Tiew do you stand in your shop or office? Are you an Fi 
Wilson or a Tom Downey? Are you going up? Or down? 


No matter where you live, the International Corre- 
spondence Schools will ¢ome to you. No matter what your 
handicaps or how small your means, we have a plan to 
meet your circumstances. No matter how limited y« 
previous education, the simply written, wonderfully illu 
trated I. C. S. textbooks make it easy to learn, 


This is all we ask: Without cost, without obligating 
yourself in any way, put it up to us to prove how we ca: 
help you. Just mark and mail this coupon. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


“The Universal University” Box 7607-H, Scranton, Penna. 
Without cost or obligation, please send me a copy of 
your booklet, ‘‘Who Wins and Why,” and full particulars 
about the subject before which I have marked X: 
TECHNICAL AND INDUSTRIAL COURSES 
QO Architect Bridge Engineer 
] Architectural Draftsman () Automobile Work 
oO Building Estimating 0 Plumbing 0 Steam Fitting 
OW Millworking 0 Heating O) Ventilation 
0 Contractor and Builder 0) Air Conditioning 
O Structural Draftaman O Sanitary Engineer 
©) Structural Engineer 0 Sheet Metal Worker 
D Electrical Engineer 0 Steam Engineer 
OD Electric Lighting D Marine Engineer 
0 Welding, Electric and Gas O Refrigeration 
Telegraph Engineer 0D R. R. Locomotives 
Oo Telephone Work 0 R. R. Section Foreman 
C) Inventing and Patenting OR. R. Bridge and Building 
O Mechanical Engineer foreman’  () Air Brakes 
0 Mechanical Draftsman DR. R. Signalman 
Patternmaker (1) Machinist [() Pharmacy 
oO Reading Shop Blueprints 0 Chemistry 
C) Heat Treatment of Metals [ Coal Mining Engineer 
© Civil Engineer 0) Navigation (© Agriculture 
0 Highway Engineering C1) Textile Overseer or Supt. 
) Surveying and Mapping 0 Cotton Manufacturing 
Gas Engines 0) Toolmaker [ Woolen Manufacturing 
0 Diesel Engines O Fruit Growing OC Radio 
0 Aviation Engines O Poultry Farming 
BUSINESS TRAINING COURSES 


0 Business Management 0) Advertising 





O ne Management 
Traffic Management 
0 Cost Accountant 
O Accountancy and 
».P.A. Coaching 
DC Bookkeeping 
C) Secretarial Work 


Oo 


O Business Correspondence 
0) Lettering Show Cards 

0 Stenography and Typing 
OF nglish 0 Signs 

0 Civil Service 

O Railway Mail Clerk 

0) Mail Carrier 


OC Spanish 0 French 


0) Grade School Subjects 
CO) Salesmanship 


OD High School Subjects 
0 Wallpaper Decorating 0 College Preparatory 
Salesmanship ©) First Year College 
Service Station Salesmanship ( Lllustrating © Cartooning 


Name siociadambishiblinceneis itiininnheianl Age 
Street Address 


City janis oe See 





Occupation , ‘ 
If vou reside in Canada, send this coupon to the 
International Correspondence Schools Canadian, Limited, 
Moutreal, Canada, 


INVENTIONS 


THERE'S money and fame in inventions, But there 
are many essential things you must know in order 
to capitalize your talents. You can now acquire this 
knowledge through spare-time study of the Interna- 
tional Correspondence Schools’ new and _ practical 
course in Inventing and Patenting—just off the 
press. Ask for complete information. 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 


Box 7611-H, Scranton, Penna. 
Please send full information about course checked: 
O)INVENTING AND PATENTING 
CD Chemistry O Accountancy 
Radio D Advertising 
] Aviation D) Electrical Engineering 
Refrigeration D Drafting 
Air Conditioning D Show Card Eattesing 
0 Architecture © Good English 
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POPULAR SCIENCE MONTHLY 















Eutlising over THE HW /9325 MIDWEST-I6 





MidwestAmazesFriends! 
Last night I listened to LSX 
talk to KFZ and also New 
York, Then I received KFZ 
direct. Then I tuned back to 
LSX and KFZ and heard 
them plainly. My friends 
were amazed, Dr. F. C. 
~ Qs aegeli, Devils Lake, N. D 

















Marvelous Foreign 
Reception! 
My friends can hardly be- 
lieve I paid so little for my 
14 Midwest 16. My best foreign 
stations are LSX, Buenos 
Aires ... EAQ, Madrid . 
DJA, Germany me CSB, 
an and... PR/ AC, a 
E. Wagner, 2102 Wy 
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A ing programs from England, 
A Germany, 
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= al Foreign 
eception! 
My Midwest brings in thrill- 











Australia, Vene- 
zuela, Columbia, Argentina 
and principal world stations, 
My friends marvel at its / 
tone, sensitivity, power and 
selectiv La Rue Thomp- 
son, Box554, Johnstown, Fa. 













4 My Midwest 16 is best radio 
Ai have ever seen. It pulls / 
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Yj 
Byrd Expedition Direct! | 









stations I could never get 
before. Foreign reception 
clear as locals. Secured / 
Spain, South America, Eng- V7 
land, Cuba, etc. Also get 
Byrd Expedition direct. 
J.H. Hudson, Loudon, Tenn. 

























§ ee Street, St. Louis, Mo. 
7: al To Soogents ad World-Wide Performance wits 11115 «# 


VEU fe NEW 1935 £400 METERS 
sapeey }: 


(12,000 MILE 
TUNING RANGE 
ALL-WAVE 
Radio 
Guaranteed 
WORLD-WIDE < 


RECEPTION ¥ 


B 
copy of the new 1935 Midwest 


“Fifteenth Anniversary” 
catalog. See for yourself the many ~ 
reasons why over 110,000 satisfied cus- 
tomers have bought their radios direct from 
Midwest Laboratories . .. and saved from 14 to 
15. Learn why Midwest radios out-perform sets 
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FORE you buy any§ 
radio, write for FREE® 


costing up to$200 and more. You, too, canmakea positive wo RLD’S GREATEST 
saving of from 304 4 to. 509 by buying thismoreeconomical w ay. 

WW be content with ordin: ary so-called ‘All-Wave”’, “Dual RADIO VALUE 
Wave”, “Skip Wave” or “Tri-Wave” receivers when Midwest gives 










































DeluxeAudrforiumType 
SPEAKER 


eee LESS TUBES ..- 



































We will send you copies of letters 
like those shown at top of page. 
They'll convince you that Mid- 
west radios are sensational values! 
Try the Midwest for thirty days before you 
decide. Midwest gives you triple protection 
with: A one-year guarantee, foreign recep- 
tion guarantee, money-back guarantee. 
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you more wave lengths in today’s most perfectly developed 16-tube Super 
de | ALL-WAVE radio that are proven by four years of success... that ie 
super selective radios have FIVE distinct wave bands; ultra short, short, TERMS 
im, broadcast, and long. Their greater all- -wave tuning of 9 to 2400 meters 
AS LOWAS 
clear loud speaker reception. Write TODAY for new FREE catalog! 
ju can enjoy super American, Canadian, police, |the world’s most distant stations. Thrill 
and derive new delight and| London, England . tune in on the ““M: arseillaise” 
new excitement from un-]|from FYA, Pointoise, France hear sparkling music 
ance. Now, youcan enjoy the/from YVIBC, Caracas, Venezuela eas listen to the 
DX-ing hobby and securejcall of the Kookaburra bird, from VK2ME, Syd- 
Here are a few of Midwest’s superior features: Controllable Expansion of 
Triple Calibration Plus... Pure Silver Wire... Cer: amic Coil Forms... Sep- 
arate Audio Generator . . . Simplified Tuning ( Guide Lights . . . Compact 
KC Selectivity Power Driver Stage .. . 16 Latest Type Tubes... etc. 
Read about these and 38 other features in the new FREE Midwest catalog. 
AInc reasing costs are sure to result in higher radio prices 
soon. Buy before the big advance... NOW!... while you 
N STYLE CONSOLES - — adv: antage of Midwest’s sensational values ‘ i d AMAZING 30-+DAY FREE TRIAL 
o middlemen’s profits to pay. You can order your radio , 
from the new Midwest catalog with as muc h certainty of OFFER AND NEW 1935 CATALOG 


n= oiled guarantee of foreign reception! These bigger, better, more powerful, clearer- 
} megacycles to 125 KC) enables you to tune in stations 12,000 miles away 
i yo 
r, commercial, airplane and ship broadcasts. ..]/to the chimes of Big Ben from GsB, 
equalled world-wide perform-|from EAQ, Madrid, Spain . : delight in lively tangos 
verifications from more of] ney, Australia, etc. Send today for money-saving facts, 
Volume-Selectivity-Sensitivity (Micro-Tenuator) . . . Fidel-A-Trol ... 
Synchronized Band Switch ... Amplified Automatic Volume Control . . . 7 
Never before so much radio for so little money. Write for FREE catalog. 
t ix, Midwest 36- 











I , pictures ¢ 
( te lin of ‘t autife : sf: LY 
le luxe consoles and S2tisfaction as if you were to select it in our great radio ® MIDWEST RADIO CORP., User-Agents 
, .-. in four colors... laboratories. You save 30% o to 50% when you . Dept. 567 
for ev purse. , buy direct this popular we Wy. --« you get 30 days ‘UP = a Make Easy 
made by master FREE trial . . . as little as $5.00 down puts a o: Cincinnati, Ohie. Extra Money 
rad iy with pony a Midwest radio in your home. Satisfaction guar Ti Sibhont <itiaadine on my gat coal me Check Here 
rangement, Write for anteed or money back. Write for FREE ae | 9rd yt agp gpg a ge oe 





I. catalog today! Sign and mail coupon ,.,. or, send name and address on postal card se. “0 


: MIDWEST RADIO CORP. 


DEPT. E34 — CINCINNATI, OHIO, U. S. A. 
Established 1920 Cable Address Miraco..... All Codes 


. FREE trial offer. This is NOT an order. 
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WORN OUT 


“DOG-TIRED” AFTER WORK...with a long evening ahead... and dinner time still an hour 
away! Just one of the many times during the day when you will want to light up a Camel—for 
restoring your flow of healthful energy. You'll /ike Camels—a matchless blend of costlier tobaccos! 


FOUND 








YOUR ENERGY VARIES DURING THE DAY 


Experience of Camel smokers 
is now Explained 


From a famous research laboratory in 
New York comes a basic discovery 
that throws new light on our past 
knowledge about cigarettes. It em- 
“energizing effect”...a 
harmless restoration of the flow of 
natural body energy...a delightful 
relief from fatigue and irritability. 
When you smoke a Camel you enjoy 


bodies an 


an increase in your flow of energy. 
And this benefit you get from smoking 
Camels can be enjoyed over and over 
again... without upsetting your nerves. 








34, R. J. Reynolds Tobacco Company 


Let CAMELS increase 
your flow of ENERGY 


Tired? Light a Camel. And as you 
enjoy its cool, pleasing fragrance, 
you feel a new flow of energy... 
a quick and delightful “energizing 
effect.” 

You’ve probably noticed this 
yourself and wondered how it hap- 
pened. The “lift” you get from 


Camels is a release of your own 


Important Facts for 
Smokers Discovered 
by Science! 


natural energy...made easily and 
harmlessly available. 

So when you're feeling “all in,” 
smoke a Camel. That tired feeling 
slips away. Camels have helped your 
own body to help itself. 

You can smoke just as many of 
these delightful Camels as you want. 
And you need never worry about 
your nerves. For Camel’s costlier to- 
baccos never get on your nerves. 


<. 


TOBACCOS than 
any other popu- 
lar brand. 


“Get a LIFT with a Camel !” 





